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HE utilization of radiopaque sub- 

stances in the roentgenographic visuali- 
zation of the kidney, the brain and the 
gastrointestinal tract has transformed the 
diagnosis of lesions of these organs into an 
exact science. Correct diagnosis has re- 
placed clinical supposition. Unfortunately 
our ability to recognize many pathological 
conditions of the breast during their early 
development is far from satisfactory. If 
neoplasms are to be detected while they are 
still small, and hence curable, some method 
of visualizing the entire mammary gland 
would be most helpful. 

The first attempt to visualize the breast 
was made by Salomon* in 1913 when he 
tried to correlate the anatomic, pathologic 
and roentgenographic findings of malig- 
nant mammary neoplasms. All of his 
studies were confined to excised specimens. 
In 1929, two interesting reports appeared, 
one by Goynes, Gentil and Guedes,*® in 
which they maintained that the roentgeno- 
graphic differentiation of breast tumors 
was possible, and the other by Ries* who 
reported an “unusual breast abscess fol- 
lowing the introduction of diagnostic lipio- 


dol into the milk ducts.’”’ Some unnamed 
physician had attempted to visualize a 
papillomatous tumor by introducing lipio- 
dol into the bleeding duct. An accurate 
roentgenographic pattern of the dilated 
lactiferous tubules was obtained but the 
tumor was not seen. The resulting abscess- 
es caused Ries to condemn the procedure 
as too hazardous. It was not until the work 
of Warren” in 1930 that the possibilities of 
roentgenologic studies of the breast were 
fully appreciated. Later, Paschette,”' Sea- 
bold,” Fray and Warren® and particularly 
Lockwood" convincingly demonstrated the 
effectiveness of stereoscopic roentgeno- 
grams in depicting mammary neoplasms. 
In 1933, Baraldi' suggested the utilization 
of contrast gases as a means of enhancing 
the visibility of breast tumors, and in 1935 
his confrére, Benzadén,‘ described the 
technique for making these “pneumo- 
graphic studies.” 

During the past two years, we have de- 
veloped a method of diagnosing the various 
types of mammary neoplasms roentgeno- 
logically by means of contrast media.® This 
can be accomplished in one of two ways. 


* Read at the Fifth International Congress of Radiology, Chicago, IIl., Sept. 13-17, 1937. 
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Fic. 1. Cannulization of the milk ducts with a No. 27 
Hicken breast cannula. 


The first is to inject the milk ducts with 
some radiopaque substance and then make 
stereoscopic studies. The resulting ‘““mam- 
mograms” present accurate anatomical 
patterns of the injected ducts. Any patho- 
logical condition which alters their size, 
shape or conformation is readily detected. 
In the second procedure,'® termed “‘aero- 
mammography, CO, is injected into the 
retromammary and premammary spaces 
in such a manner that the diffusing gas 
forms a contrast capsule around the paren- 
chymal tissue and reveals any neoplasms 
contained therein. Contrast mammograph- 
ic studies should be used when the simple 
roentgenograms are not informative as 
they graphically portray the refined dif- 
ferentiation of anatomic relations and 
pathologic processes. 


TECHNIQUE 
Mammography. The technique for in- 
jecting the radiopaque material into the 
lactiferous ducts is very simple. The breast 
is thoroughly cleansed as for any surgical 
procedure and only sterile instruments and 
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solutions are used. Hot moist compresses 
are applied to each nipple for at least fif- 
teen minutes. The moisture softens any 
plugs of inspissated material which may be 
occluding the ducts and the heat relaxes 
their sphincters. A gentle stripping mas- 
sage of the nipple will then express a few 
drops of secretion to establish the orifices 
of the milk ducts which are cannulized 
with a specially constructed needle (Fig.1).* 
If properly inserted, the cannula will slide 
back and forth in the duct for a distance of 
1 cm. without causing pain, but if it pierces 
the duct wall, the slightest manipulation 
becomes very annoying. 

Occasionally some difficulty en- 
countered in locating the orifices. This is 
particularly prone to occur if the nipples 
are inverted, if the breasts are obese, or if 
they have never lactated. In such instances 
no secretion can be expressed from the nip- 
ple and the ductal orifices cannot be seen. 
No attempt should be made to cannulize 
lacteals which are not patent since forcing 
the contrast solution into a collapsed duct 
invariably results in periductal extravasa- 
tion. Magnifying lenses are of no value in 
locating the openings of the ducts. Fre- 
quently the sphincter which guards the ori- 
fice will be thrown into a spastic contrac- 
tion by the blunt cannula and the lumen 
will appear to be occluded. This phy siologi- 

cal obstruction can be overcome by resting 
the cannula lightly against the sphincter 
so that when the muscle becomes momen- 
tarily fatigued and relaxes, it will slip easily 
into the duct. 

Only very slight pressure is required to in- 
troduce from 0.5 to 2 cc. of the contrast sub- 
stance into each duct, the amount varying 
according to the size and functional status 
of the breast. Usually one can feel the dis- 
tention as the solution enters, and the in- 
jection is continued until the patient ex- 
periences a mild sense of discomfort which 
radiates from the nipple to the periphery of 
the injected lobule. Sharp severe pains are 
warning signals, indicating that the fluid is 


*Hicken breast cannula made by Becton, Dickinson and 


Company. 
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entering the periductal tissues, either from 
over-distention and rupture of the smaller 
lacteals or from penetration of the duct 
wall by the cannula. Experience readily 
eliminates both of these errors. 

It is better to study the tumor-bearing 
lobule first so that there will be no super- 
imposition of shadows from adjacent seg- 
ments. If the tumor is in the upper outer 
quadrant of the breast, the duct which 
drains this segment will occupy a corre- 
sponding position on the nipple. If one of 
the ducts is discharging, it should be stud- 
ied first. Usually the entire breast can be 
visualized by injecting from six to eight of 
the larger ducts. Any existing lesion will 
leave identifying marks on these structures. 

After stereoroentgenographic studies 
have been made, the contrast solution is 
removed from the ducts with a breast 
pump, supplemented by milking-massage 
of the nipple. At times a gentle saline lav- 
age of the ducts will expedite their evacua- 
tion. 

Midmammary Cysts. Much information 
concerning the size, shape and location of 
retention cysts can be obtained from mam- 
mograms as the expanding tumors produce 
recognizable deformities by displacing the 
regional lacteals. Such studies, however, 
yield no information concerning the patho- 
logical changes within the cyst itself. Com- 
plete visualization can be accomplished by 
introducing the contrast medium directly 
into the cystic cavity (Fig. 19). An explor- 
ing needle is plunged into the tumor mass 
and, if cystic, its contents are aspirated 
and replaced by an equal volume of air. 
Stereoscopic roentgenograms give a dis- 
tinct reproduction of the inflated cyst, out- 
lining its walls, revealing any papilliferous 
extensions into its cavity, and demonstrat- 
ing multilocular pockets or communicating 
cysts. Following this the air is aspirated 
and replaced by thorotrast which sharply 
outlines the limits of the cyst and any 
communication with regional ducts. After 
the mammograms are taken, the thoro- 
trast 1s evacuated and the cystic cavity 
is thoroughly cleaned with saline solu- 
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Fic. 2. Apparatus devised for CO: insufflations 
of the breast. 


tion. It is very important that the explor- 
ing needle be left ‘in situ during the studies 
as it prevents the extravasation of the 
medium and also obviates the necessity of 
repeated punctures. 

Aeromammograms. The utilization of 
CO, as a constrasting gas affords an excel- 
lent means of studying mammary neo- 
plasms, providing the gas can be made to 
surround the growing tumor. A simple but 
effective apparatus has been devised to 
facilitate the studies.'® A small tank of CO., 
a reducing valve to control the gas pres- 
sure, a flask of sterile water, a rubber tub- 
ing, and a sharp 20-gauge needle are ar- 
ranged as in Figure 2. The CO, escapes 
from the cylinder under slight pressure, 
bubbles through the sterile water and es- 
capes from the injecting needle. Asepsis is 
essential to prevent infection. The breast is 
grasped with the examiner’s left hand and 
lifted from the chest wall. This permits the 
needle to be inserted into the retromam- 
mary space so that its point lies anterior to 
the pectoral muscles (Fig. 34). 


» 
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3. The retromammary, 4, and the premammary, B, spaces are inflated with CO, until the gas com- 


pletely surrounds the matrix tissue. 


When the CO, is introduced it rapidly 
separates the breast from its muscular bed, 
elevating it from the chest wall and at the 
same time distending the gland until it re- 
sembles an inflated balloon. No definite 
rule can be given for the rate of injection 
or the amount of gas to be used, as they 
both vary according to the size and texture 
of the gland. When the retromammary 
space has been properly inflated the CO, 
will begin to follow the regional fascial 
planes into the supraclavicular area and 
down along the lateral thoracic muscles. As 
as this is observed the needle is 
quickly withdrawn and re-inserted into 
the premammary subcutaneous tissues 
(Fig. 3B). The CO, rapidly diffuses and 
separates the skin from the underlying 
matrix. The true mammary tissues are 
thus surrounded by a contrast capsule of 
gas which greatly enhances its visualiza- 
tion. If correctly inflated the breast should 
be two or three times larger than its unin- 
jected mate. It is imperative that stereo- 
scopic roentgenograms be taken immedi- 
ately for a delay of two or three minutes is 
sufficient to permit a partial absorption of 


soon 


CO, which results in unsatisfactory mam- 
mograms. 

Contrast Media. To be satisfactory, the 
contrast medium must possess certain es- 
sential qualities. First, it must be non-ir- 
ritating; second, it must be either a labile 
fluid or a gas which can readily enter the 
smaller lacteals and acini; third, it must 
possess such a high degree of radiopacity 
that even a minute amount will produce a 
sharply delineated shadow; and last, it 
must be absorbable or must be eliminated 
from the ducts. Clinical and laboratory ex 
periments with stabilized thorium dioxide 
sol (Heyden), lipoiodine (Ciba), lipiodol 
(Lafay), diodrast (Winthrop), hippuran 
(Mallinckrodt), 15 per cent sodium iodide, 
bismuth oxychloride (Mallinckrodt), air, 
nitrogen, oxygen and CO, can be summed 
up as follows: 

Thorotrast (Heyden) is a 25 per cent so- 
lution of stabilized thorium dioxide in a col- 
loidal dispersion. It has proved to be the 
most satisfactory medium for visualization 
of the milk ducts. That it is non-irritating 
to tissues is evidenced by its extensive use 
in cholangiography,” hepatography, and 
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arteriography without clinical evidence of 
local or constitutional damage. In more 
than 300 breast injections, only 3 abscess- 
es have occurred and they were caused by 
inadvertently introducing the solution into 
the periductal tissues. Thorotrast is very 
labile and has high radiodensity which per- 
mits a clear visualization of even the most 
minute lacteals. Being a colloidal solution, 
the thorium salt cannot penetrate the duct 
wall and therefore is not absorbed by 
either the blood stream or the lymphatics, 
and it can be removed effectively by an 
aspirating pump. Figure 4 demonstrates 
the small amount of residual thorotrast 
after aspiration of the ducts. 

There has been considerable discussion 
in the literature regarding the possible ef- 
fects of thorotrast when administered in- 
travenously, because of its radioactive 
nature. As the thorium dioxide is absorbed 
and retained by the reticulo-endothelial 
cells, there has been some question as to 
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the biological effect of continued exposure 
of these tissues to small amounts of this 
radioactive substance. There are several 
valid reasons why no deleterious effects 
have thus far been observed when thorium 
dioxide has been employed as the mam- 
mographic agent. First, only small 
amounts, usually I to Io cc., are required 
for complete visualization of the breast as 
compared with 75 to 100 cc. for visualiza- 
tion of the liver, spleen or vascular system. 
Second, thorotrast is introduced into a 
closed system of ducts which are normally 
excretory in function and are not lined 
with reticulo-endothelial cells to fix the 
substance. Hence, it escapes spontaneously 
from the ducts, leaving only a small residue 
(Figs. 30 and 31). Saline lavages supple- 
mented by cleansing aspirations will ef- 
fectively remove the greater part of the 
injected thorotrast. The residue is so mi- 
nute that its radioactive influence would be 
negligible. Fourth, thorotrast has not been 


Fic. 4. Two lobules of a lactating breast were injected with 4 cc. of thorotrast, 4. After applying the breast 
pump only a faint tract of thorotrast remained, B. 
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irritative to the mammary tissues for it has 
remained in the ducts for a period of two 
years without producing harmful biological 
effects. These were our earlier cases in 
which no cleansing aspirations were at- 
tempted. Lactating breasts have continued 
to function without any evidence of mas- 
titis or decreased milk production. 

While thorotrast is the most suitable 
mammographic agent which we have at 
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that they cannot be forced through the 
small cannula, nor will they flow into the 
tiny lacteals and acini. If an attempt is 
made to force the oil into the lactiferous 
radicals, so much pressure is required that 
the thin-walled ducts are ruptured. Dilu- 
tion with less viscid oils impairs its roent- 
genographic density. The chief objection to 
these iodized oils, however, is that they 
cannot be evacuated from the ducts and 


Fic. 5. 4. Breast inflated with CO... B. Complete absorption of CO, fifteen minutes later. 


the present time, it should be employed 
with caution until its biological reactions 
have been accurately determined. Every 
attempt should be made to remove it from 
the ducts when the studies are completed. 
It is imperative that only the stabilized 
thorium dioxide preparations be used, for 
the unstable solutions such as umbrathor 
(Heyden) may flocculate, in which event 
it could not be removed from the ducts. 
Iodide Preparations. Various types of 
iodized oils have been used but they all 
have definite disadvantages. Lipoiodine 
(Ciba) and lipiodol (Lafay) are so viscid 


consequently sometimes cause considerable 
reaction of the tissues. Ries* reports a case 
in which lipiodol produced a breast abscess 
seven weeks after the primary injection. 
Hippuran (Mallinckrodt) and diodrast 
(Winthrop) are soluble organic iodides and 
have been used extensively for oral and in- 
travenous urography, but their low roent- 
genographic density combined with their 
great diffusibility makes them undesirable 
mammographic agents. When introduced 
into the ducts, they diffuse so rapidly into 
the periductal tissue that a pattern of the 
lacteals cannot be obtained. Various con 
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centrations of sodium iodide have been 
used but they are so irritating and evoke 
such an intense mastalgia that they have 
been abandoned. 

Bismuth oxychloride possesses great 
radiopacity and gives a very distinct pat- 
tern of the injected ducts. Unfortunately, 
however, it is such a heavy suspension 
that the solid ingredients settle in the 
smaller lacteals and completely block their 
lumina. Attempts to remove it have al- 
ways failed. Therefore, it should be used 
only in studying excised or necropsy speci- 
mens. 

Gases. All gases are excellent foils when 
injected into the breast tissue but unfor- 
tunately some of them provoke undesirable 
sequelae which preclude their use. Filtered 
air is an excellent medium for it gives a 
distinct outline of the breast parenchyma. 
Its chief disadvantage is the attendant 
emphysema which sometimes persists for 
ten to fourteen days. During this interval 
the patient experiences considerable dis- 
comfort and finds it necessary to restrict 
her work. Nitrogen is absorbed so slowly 
by the tissues that it is not a suitable 
agent. Following the suggestion of Bar- 
aldi?* and Benzadon,'‘ oxygen has also been 
used, and while it is absorbed much more 
readily than either air or nitrogen, it still 
produces an annoying mastalgia during the 
first twenty-four hours. 

Continued experiments have demon- 
strated that CO, is the ideal visualizing 
agent.!® It is not irritating to tissues, it pro- 
duces a well-defined outline of the breast 
structures and, most important, it is com- 
pletely absorbed within fifteen minutes 
after its introduction (Fig. 5). Its rapid 
absorbability eliminates the danger of CO, 
embolism even though it should be ac- 
cidentally introduced into the _ blood 
stream. 

By using an aseptic technique, no un- 
desirable sequelae have developed in a 
series of more than 150 CO, insufHlations. 
Patients readily submit to repeated studies 
because the discomfort is but momentary. 

Roentgenographic Technique. Because of 
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Fic. 6. The lateral recumbent position and the use of 
an angle board give undistorted roentgenograms 
of the breast. 


its anatomic accessibility, excellent roent- 
genographic projections of the mammary 
gland can be obtained with a minimum of 
distortion, and very little superimposition 
of other structures. The patient is placed 
in a lateral recumbent position with the 
injected breast supported by a 17 or 23° 
angle board (Fig. 6). This device holds the 
breast away from the chest wall and per- 
mits the film to be placed in close apposi- 
tion to the gland, thus minimizing distor- 
tion. Good roentgenograms can likewise be 
obtained by using a Seabold cradle,” a 
Lockwood balloon,!’ or by placing the pa- 
tient in the Gershon-Cohen’ position. 
The arm on the affected side is held in 
abduction or is placed behind the head, 
and the free hand retracts the opposite 
breast from the roentgenographic field. The 
film must be placed so as to include the en- 
tire mammary gland and the axilla. It is 
important that the central rays strike the 
breast in an exactly transverse direction in 


RAY 


Fic. 7. A corrosive moulage of the ductal system 
of a quiescent multiparous breast. 


order to avoid superimposition of costal 
shadows. Posteroanterior and special pro- 
jections tangential to the underlying tho- 
racic wall frequently give additional infor- 
mation but they are used only in problem 
cases. Cardboard holders give better soft 
tissue details than do the screens except in 
ponderous breasts. All roentgenograms are 
taken at a distance of 75 cm., with the 
machine regulated to deliver 45 to 60 kv. 
(peak) at 45—So ma. for a period of one to 
three seconds. The penetration and time 
are varied according to the size and tex- 
ture of the breast. The profile of the gland 
can be accentuated by applying lead car- 
bonate paste to the skin. When employing 
CO, insufflations it is expedient to place 
the patient in the proper roentgenographic 
position before beginning the inflation 
or the aeromammograms will be unsatis- 
factory. 
INTERPRETATION 

Normal. A normal well-developed mam- 
mary gland consists of fifteen to twenty 
pyramidal lobules containing secreting 
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glands, collecting tubules, and matrix tis- 
sue. The base of each pyramid rests on the 
pectoral muscles and the apex points to- 
ward the nipple. The acini and smaller lac- 
teals are situated deep within the stroma, 
the latter converging to form the large am- 
pulla which opens on the surface of the 
nipple (Fig. 7). The fibrous tissue trabecu- 
lae and the Jacteals form characteristic stri- 
ations which radiate toward and converge 
at the nipple. According to Lockwood,'® 
there are four zones of the breast which 
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LACTEALS > 


Fic. 8. Virginal breast. A retouched 
mammogram showing the ramify- 
ing lacteals. The ducts are small, 
the ampullae are not dilated and 
the acini are not developed. 


should be visualized by soft tissue roent- 
genograms: the skin, the translucent pre- 
mammary subcutaneous tissues, the dense 
matrix with its characteristic striations, 
and the retroglandular zone of fatty tissue. 
Unfortunately, these patterns are so 
greatly modified by obesity, menstruation, 
lactation, and senile involution that many 
roentgenologists find interpretation dif- 
ficult and indefinite. Contrast visualiza- 
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tions, however, so accentuate the ductal 
patterns and intensify the normal breast 
markings that any gross abnormality can 
be readily detected. 

Virginal Breast. In the virginal breast, 
active function has not developed the aci- 
nar and ductal tissues. The lobules are 
small, the linear striations appear as thin 
indistinct lines, the matrix tissue is ir- 
regular, mottled and semi-opaque, and 
there is usually a large amount of adipose 
tissue in the premammary and retroglan- 
dular spaces. If the ducts are distended 
with contrast material they appear as fine 
white threads which penetrate the matrix 
tissue and form a dense network of ramify- 
ing tubules (Fig. 8). The ampullae are not 
dilated and the acini are not visible for 
these structures do not become fully de- 
veloped until lactation occurs. The uniform 
manner in which the ducts ramify the 
stroma denies the possibility of neoplastic 
distortion. 

In the aeromammogram, the outline of 
the matrix is intensified by the contrast 
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Fic. 9. CO. insufflations enhance the visualization of 
the matrix. The striations of the virginal breast 
are very fine. 
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with the surrounding COs. The inflated 
premammary and retroglandular zones are 
clearly visible and the lactiferous ducts 
and fibrous tissue septa are more distinctly 
outlined than in an ordinary soft tissue 
roentgenogram (Fig. 9). 


Fic. 10. Lactating breast. Mammo. 
gram on third post-partum day 
shows hypertrophied ducts, dilated 
ampullae, and fuzzy caps (acini) on 
the ends of the terminal lacteals. 


Lactating Breasts. There is considerable 
variation in the appearance of lactating 
breasts, depending on their size, the num- 
ber of lactations experienced and the 
amount of milk which they produce.® Ac- 
tive function produces a definite hyper- 
trophy and hyperplasia of the secretory 
and ductal system. The striations are much 
larger, the amount of adipose tissue is rela- 
tively reduced and the glandular structures 
become more dense. The ducts are larger, 
they are more numerous, their ampullae 
are widely dilated and the acini appear as 
tiny tufts or caps on the ends of the termi- 
nal lacteals (Fig. 10). The CO, insufflation 
demonstrates a marked hyperplasia of the 
matrix tissue and rarefied fatty tissue 
areas can be seen on all sides of the larger 
ducts. 


LAC TEALS 
ACINI 
| 
# 


Multiparous Breast. The multiparous 
breast has definite characteristics. The duc- 
tal and fibrous tissue striae are usually 
broader and more distinct than in the vir- 
ginal or primiparous gland. The stroma 
appears more dense and there is less adi- 


Fic. 11. Ducts of multiparous breast were 
injected with lipoiodine. The large di- 
lated ducts and the dense network of large 
lacteals indicate a “good milk producer.”’ 


pose tissue. The subareolar ducts are dis- 
tinctly visible. In the mammograms, the 
ducts appear dilated, the ampullae are 
particularly large and the matrix consists 
of a network of branching lacteals. The 
acini are not visible in the quiescent breast 
which differentiates it from the lactating 
organ (Fig. 11). In those mammary glands 
which have produced large quantities of 
of milk, the ducts are larger than in the 
poorly secreting breast (Fig. 12). If the 
gland is obese, the fatty tissue produces a 
concentric pressure on the ducts, thus de- 
creasing their lumina to mere filaments. 
The adipose tissue gives the matrix a mot- 
tled appearance because the localized de- 
posits of fat are radiolucent. 
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Although there is some individual varia- 
tion in the size, shape and functional ap- 
pearances of the normal gland, the com- 
ponent tissues present a certain basic pat- 
tern. In this respect the breast is akin to 
the kidney for not all renal pelves have 
the same conformation and yet one is able 
to differentiate between normal and path- 
ological organs by means of .pyelograms. 
Disease produces characteristic changes in 
the breast pattern by displacing, obstruct- 
ing, invading or destroying the lactiferous 
ducts. The ability to visualize such de- 
formities is the basis of mammographic 
diagnosis. 

Papilloma. Patients who complain of a 
bloody discharge from the nipple present 
a tantalizing diagnostic problem. Is the 
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12. Multiparous breast injected with 
thorotrast. The small lacteals indicate.a 
poorly functioning gland. No disturbance 
in the normal distribution of the ducts. 


bleeding due to an intraductal carcinoma, 
sarcoma, papilloma, hemorrhagic cyst, 
acute intraductal infection, or trauma?" 
All too frequently, physical examination 
fails to demonstrate the etiological factor. 
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Even transillumination, as introduced by 
Cutler,’ usually fails to locate the offend- 
ing papilloma unless it is surrounded by an 
intraductal hematoma. In such an event, 
it is the clotted blood which casts the shad- 
ow and not the tumor itself. Lockwood 
and Stewart”® state that papillomatous tu- 
mors cannot be revealed by soft tissue 
roentgenograms because they possess the 
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2 instances we have visualized large papil- 
lomatous tumors in the asymptomatic, 
apparently normal breast. This would in- 
dicate that papillomas occur more fre- 
quently than we appreciate, and the ab- 
sence of symptoms and physical findings is 
no assurance that such tumors are not 
present. 

Being able to locate and to determine 


Fic. 13. 4. The bleeding duct was injected with thorotrast. Note the two “‘filling defects” indicative of a 
ductal papilloma. B. Gross specimen shows the duct containing the two papillomas. C. Photomicrograph 


confirms the diagnosis of intracystic papilloma. 


same_ radiolucency 
stroma. 
Fortunately, however, these trouble- 
some neoplasms can be accurately located 
and diagnosed by mammograms." The 
bleeding duct is cannulized and injected 
with thorotrast following which immediate 
stereoscopic roentgenograms are made. 
Since these papilliferous growths protrude 
into the lumina of the parental ducts or 
cysts, they displace the contrast substance 
and produce characteristic “filling defects” 
which are very apparent (Figs. 13, 14, and 
15). They usually occur singly and are 
located in the ampullic segment of the 
subareolar ducts, but occasionally they 
may be multiple or bilateral. It has been 
our practice to study both breasts and in 


as the surrounding 


the number of papillomas present aids the 
surgeon in selecting the proper operative 
procedure. Roentgenoscopy of the injected 
breast permits the radiologist to accurately 
plot the extent of the diseased lobule so 
that a segmental resection can be done. If 
the tumors are multiple, simple excision is 
abandoned in favor of a mastectomy. Dur- 
ing the past ten months we have been able 
to diagnose 6 cases of papillomatous tumors 
by mammographic studies. In one instance 
they were bilateral, in another there were 
multiple papillomas in the same segment, 
and in 2 cases the largest tumors were 
found in the asymptomatic breasts. 

Cystic Disease of the Breast. The recogni- 
tion and proper evaluation of mammary 
cysts is difficult. Cysts may represent a 


J 
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simple physiological change, as in mazo- 
plasia; or a benign degenerative transition 
as chronic desquamative epithelial hyper- 
plasia. They may develop as retention 
cysts, thus forming galactoceles and simple 
blue dome cysts, or they may occur as a 


The 


Papilloma. 
accommodate 
thorotrast. 


Fic. 14. bleeding duct 
but 0.25 cc. of 
The mammogram shows the 
lumen to be plugged by two intraductal 
tumors, one of which is obstructing the 
lumen so that the thorotrast cannot enter 
the terminal lacteals. 


would 


degenerative phase of a rapidly growing 
carcinoma, sarcoma or papilloma. To con- 
sider all cysts as potentially malignant, 
leads to many unnecessary radical opera- 
tions; but to clothe them with the mantle 


of benignancy and adhere to the policy of 


watchful waiting is often disastrous. Con- 
trast mammograms are very effective in 
determining the exact nature of these 
troublesome tumors. 

Infected Cyst. Localized desquamation 


may occur so rapidly in certain parts of 


the milk ducts as to form definite cysts. 
These cavrties communicate with the duct, 
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and hence evacuate their seropurulent 
content through the ductal orifice. At 
times, the cyst becomes distended and the 
patient complains of a palpable tumor, but 
when collapsed the neoplasm defies de- 
tection. These so-called “phantom tumors’”’ 
sorely vex the physician for he is usually 
unable to find the “lump” which has dis- 
turbed his patient. This is particularly true 
if the breast is large and the woman has 
a nervous, introspective disposition. Soft 
tissue roentgenograms invariably fail to 
locate the evanescent tumor. If, however, 
thorotrast is introduced into the discharg- 
ing duct, it will distend the collapsed cyst, 
making it readily palpable as well as clearly 
defining its limits roentgenographically 


Retouched mammogram 
showing the “‘filling defect” 
by a non-palpable, bleeding, intra- 
ductal papilloma. 


Fic. 16. 


caused 


“phantom 
these 


(Fig. 16). On two occasions 
tumors” have been visualized by 
studies (Figs. 17 and 18). 

Retention Cysts. Sequestrated cysts which 
have lost their continuity with the regional 
lacteals frequently become distended with 
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serous secretion and desquamative prod- 
ucts. They are usually situated in the 
midmammary tissues and are semifluctu- 
ant, discrete and movable. They transmit 
light with great facility and hence appear 
as rarefied areas. As a rule, the roentgeno- 
graphic outline of the larger cysts is very 
indefinite and the smaller cysts are not pic- 
tured (Fig. 194). If the regional ducts are 
injected with thorotrast the mammograms 
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durated, or if it communicates with other 
cysts or the neighboring ducts, these de- 
tails will be clearly demonstrated (Fig. 
19D, E). In some instances small, fibrous 
tissue septa have been seen dividing the 
large cysts into its component loculi. If 
the cyst wall appears normal, simple enu- 
cleation is curative, but if there are any 
signs of malignant proliferation, more radi- 
cal measures must be employed. 


SS 


AMPULLAE 


Fic. 17 Fic. 18 


16. A collapsed midmammary cyst was visualized by distending its discharging duct with thorotrast. 


Note the extravasation of the solution due to faulty technique. 


Kic.17. A collapsed cyst became visible and palpable by introducing thorotrast into some of the discharging 
ducts. The upper segment is that of an involuted breast. 


Fic. 


reveal them to be displaced by the expand- 
ing cyst because they do not have a patent 
communication with it (Fig. 198). The 
normal striations of the breast also circum- 
vent the tumor. An excellent picture of the 
cystic cavity can be obtained by aspirating 
the fluid content and replacing it with air 
or thorotrast (Fig. 19C). If there are any 
papilliferous projections into the lumen of 
the cyst, if its walls are thickened or in- 


18. Multiple cystic degeneration of the milk ducts visualized by means of thorotrast. 


Galactoceles. These are simple retention 
cysts which develop in lactating breasts, 
and differentiation from adenoma, fibro- 
adenoma, lipoma and carcinoma is most 
difficult. A tightly distended galactocele 
imparts a feeling of hardness akin to that 
of a solid tumor and the viscid secretion 
may absorb so much light that a definite 
shadow is cast on transillumination. Being 
retention cysts, these tumors are not re- 
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duced in size by compression. One hesitates 
to perform a biopsy as division of the func- 
tioning lacteals may result in a seeping 
fistula. 

The true nature of the neoplasm can be 
easily determined by aspirating its cystic 


content, which should be composed of thick 
milk and desquamative products. The in- 
terior of the cyst can be studied by inflat- 
ing it with air. If its walls are smooth and 
if there is no evidence of papilliferous ex- 
tension into its cavity, the diagnosis of a 
benign galactolele is apparent (Fig. 20). 
Operative intervention can safely be post- 
poned until lactation has subsided. 
Mazoplasia. Because of its hormonal 
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regulation, the breast has alternating peri- 
ods of hyperplasia and regression. In some 
instances these processes are not well regu- 
lated and the patient develops a peculiar 
form of mastalgia just before each men- 
breasts 


strual flow. The become very 


Fic. 19. 4. Soft tissue roentgen 
ogram fails to outline the offend 
ing tumor. B. The ducts which 
presumably lead tothe tumorous 
area were injected with thoro 
trast. Theproximal segments are 
compressed and do not branch. 
The injected ducts do not com 
municate with the tumor. C. 75 
cc. of clear fluid was aspirated 
from the tumor and replaced by 
75 cc. of air. Note the smooth 
wall and how the ducts spread 
out on its outer surface. No en- 
croaching tumors seen. D. The 
air was replaced by thorotrast 
which revealed a smooth-walled 
retention cyst. -. Three isolated 
retention cysts were visualized. 


tender and are usually engorged. No gross 
abnormalities are demonstrable but soft 
tissue roentgenograms may be informative. 
Unfortunately, this syndrome is encoun- 
tered most commonly in the virginal breast 
and hence cannot be studied by means of 
thorotrast injections. CO, insuffations, 
however, greatly intensify the outline of 
the parenchymal tissue and sometimes re- 
veal existing abnormalities. The stroma 
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usually appears dense and the normal stria- 
tions pass uninterruptedly from the base 
of the lobules to the nipple. In the vast 
majority of cases, no pathological changes 
can be noted, in which event the aeromam- 
mograms furnish excellent evidence with 
which to dispel any cancerophobia. It has 
been interesting to observe how frequently 
these “intolerable pains’ will spontane- 
ously disappear once the patient has been 
convinced she has no “tumor.”’ On the 
other hand, the CO. may demonstrate the 
matrix to be studded with many small rare- 
fied areas which represent minute cysts 
(Fig. 21). The mastalgia in such cases is 


Aim FILLeo 
GALACTOCELE 


half cubic 

viscid milk 

the firm tumor 
cc. of air. Note 

the smooth-walled retention cyst 
galactocele. 


Fic. 2 Seven and a 


centimeters of was 
from 
and replaced by 1 


aspirated 


due to the distention of these small cavi- 
ties with desquamative products. Any pa- 
tient complaining of a painful breast is 
certainly entitled to mammographic ob- 
servations before being classed as a neur- 
asthenic. On 5 occasions we have found 
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the so-called “idiopathic mastalgia”’ to be 
due to a cystic degeneration of the breast 
and not to mere introspection or neurosis. 

Lipoma. Localized deposits of adipose 
tissue frequently occur in obese breasts. 


Fic. 21. Mazoplasia. The CO, in- 
sufflation revealed that the painful 
breast was studded with multiple 
small cysts. This breast wasthought 
to be normal on examination. 


They are found in the premammary space, 
in the retroglandular zone and occasionally 
in the stroma itself. If situated in the sub- 
cutaneous area, they are readily identified 
as soft, encapsulated, movable, translucent 
masses, but if they are situated within the 
matrix or in the retromammary space, dif- 
ferentiation is indeed difficult. Because the 
breasts are large, transillumination is usu- 
ally not informative. Soft tissue roentgeno- 
grams usually show the lipomatous tumor 
as a compact radiolucent mass, displacing 
the breast matrix, while other benign neo- 
plasms have a greater radiopacity. Aero- 
mammograms will invariably outline the 
evasive tumor. Mammography is of no 
avail because the fatty infiltration of the 
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Fic. 22. Lipoma. The white homogeneous matrix is 
being displaced by a large encapsulated tumor 
which has the same radiolucency as the fatty tis- 
sue stroma. 


matrix produces a pressure occlusion of the 
ducts and the contrast medium cannot be 
introduced. If properly injected, however, 
CO, will surround the matrix by diffusing 
into the periglandular spaces. The stroma 
stands out as a dense homogeneous mass 
which is being distorted by an encapsulated 
tumor possessing the same radiolucency as 
the adipose tissue (Fig. 22). Sometimes the 
gas will diffuse along the capsule of the 
neoplasm and clearly outline its circum- 
ference. Accurate preoperative diagnosis is 
thus made possible, and unnecessary biop- 
sies and mastectomies are eliminated. 
Fibroadenoma. These are perhaps the 
most commonly encountered benign solid 
tumors of the mammary gland. While they 
appear as indefinite opaque areas on ordi- 
nary roentgenograms, they can be accu- 
rately visualized by aeromammograms. 
They project as dense, homogeneous, en- 
capsulated masses which arise from the 
matrix tissue and have no connection with 
the skin or muscular structures (Fig. 23 
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The periphery of the tumor is rather dense 
and will frequently be separated from its 
matrix bed by an encircling film of CO, 
(Fig. 24). Occasionally the fibrous tissue 
will be arranged in whorls. While the re- 
gional ducts are usually distorted or dis- 
placed by the expanding tumor, there is no 
interruption in the continuity of the stria- 
tions and none of them traverse the mass. 
There is no evidence of invasion of con- 
tiguous structures or extension into the 
axillary space. The tumors, although 
usually single, may be multiple and are 
more prone to appear in the breasts of 
young women. In some instances, a com- 
bined mammogram and aeromammogram 
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Fic. 23. Fibroadenoma. A firm, dense, en- 
capsulated tumor can be seen arising 
from the matrix following CO insuffla- 
tions. 


proves very informative as it affords a 
complete visualization of all the mammary 
structures (Fig. 25). 

Malignant Lesions. Lockwood and Stew- 
art'® have repeatedly emphasized that 
malignant neoplasms produce character- 
istic deformities of the mammary gland, 
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easily recognizable by roentgenographic 
studies. Because of their destructive na- 
ture, these tumors produce definite altera- 
tions in the normal architectural configura- 
tion of the breast. Unfortunately, how- 
ever, they possess the same radiodensity 
as the parent tissue and hence cannot be 
sharply differentiated from neighboring 
structures unless contrast 
are employed. 

If the milk ducts of the tumor-bearing 
lobule are injected with thorotrast, the 
true nature of the invading neoplasm can 
be determined. It must be remembered that 
benign lesions distort the regional ducts 
by mechanically displacing or compressing 
them, but malignant tumors invariably in- 
vade, obstruct and destroy these ducts. 
The neoplastic cells displace the contrast 
medium and produce a_ characteristic 
“beading effect.’’- If the carcinoma has 
obstructed or destroyed the ducts, the 
terminal radicals will not be visible and 
there will be a break in the ductal con- 
tinuity. Rather than forming a dense mo- 


BREAST T'ssvue 


CAPSULE 


TUMOR 
mammograms 


Fic. 24. Shows how the air can out- 
line the capsule of a fibroadenoma. , 


saic of smooth-walled, regularly branching 
ducts as in the normal breast, which is 
used as a control, these malignant processes 


cause the ducts to appear as a beaded, fila- 
mentous cobweb (Fig. 26). In some areas 
the lacteals are normal and in others they 


A 


Fic. 25. 


A. Roentgenogram shows a dense well-encapsulated tumor without denoting its origin. B. The 
ducts do not communicate with the tumor but spread over its surface and then ascend into the axilla. 
Displacement of the ducts indicates benignancy. C. Combined thorotrast and CO, visualizations reveal 
the duct-bearing part of the gland to be normal, while a dense encapsulated tumor can be seen arising from 
the lower matrix. Observe the accessory vascular pedicle attaching the neoplasm to the chest wall. 
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Fic. 26. 4. One duct injected with thorotrast. Its outer segment is normal but the ramifying lacteals are 
displaced, invaded and destroyed. Note the “‘beading effect’’ due to invasion. B. Two ducts were injected 
with thorotrast and the same destructive invasive process is seen. The ducts appear like a filamentous 
spiderweb. C. Note the dense network of dilated, convoluted, branching ducts which the asymptomatic 
right breast has as compared with its malignant mate. 


have been completely destroyed. The pic- 
ture is impressive and very definite. 

Not all malignant lesions should be sub- 
jected to mammographic study. If they are 
situated in the subareolar or ampullic zone, 
it would seem unwise to manipulate them 
to the extent which is necessary in cannu- 
lizing the ducts. Likewise, malignant neo- 
plasms are more prone to develop in the 
aged, when the breasts have undergone 
marked involution, and the ducts are no 
longer patent. It is in such instances that 
aeromammograms have proved most use- 
ful, for the contrasting gas merely sur- 
rounds the breast tissue and differentiates 
the neoplastic from the normal structures. 

A carcinoma appears as a rather dense 
irregular mass, devoid of the normal lobu- 
lar striations. Its periphery is indefinite 
and feathery, seeming to blend insensibly 
into the matrix tissue. There is definite 
evidence of invasion of regional structures 
for in advanced cases there are fibrous 
bands which appear to connect the neo- 
plasm with the skin and pectoral muscles 
and obliterate the normal premammary 
and retromammary zones (Fig. 27). Occa- 
sionally the lymph nodes are seen as dense, 
discrete, opaque masses, but Pendergrass” 
is of the opinion that “small visible lymph 
nodes in the axilla are not incompatible 


with the healthy breast.” Scirrhous lesions 
are usually small and the dense cicatrizing 
process produces a distorted shadow by 
puckering, scarring and infiltrating the 
neighboring structures 28). The 


(Fig. 


INFILTRATING 


. Cancer. The indefinite outline, the 
feathery periphery, and the dense homo- 
geneous consistency of the tumor sig 
nify carcinoma. 


Fic. 27 
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periphery of a scirrhous tumor is indefinite 
and fuzzy and pseudopodic extension of 
neoplastic material can be seen infiltrating 
the regional matrix. Such a lesion must be 
differentiated from an inflammatory fibro- 
sis which always lacks the appearance of 
invasion. 

Not only are these mammograms valu- 
able diagnostic aids, but they also furnish 
information as to the type of therapy to be 
used. If the lesion is still confined to one 
section of the breast and has not invaded 
regional structures, surgical interference is 
justified, but where the neoplastic cells 
have invaded the skin, muscles and chest 
wall, as in Figure 29, they have gone far 
beyond the reach of the scalpel. Deep 
roentgen therapy and interstitial irradia- 
tion offer these advanced cases more se- 
curity than a combination of surgery and 
irradiation for the. former merely stirs up 
malignant growth without removing it. 

Mammographic studies have forcibly 
emphasized several important points which 
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Kic. 28. Scirrhous carcinoma. The dense fibrotic 
nature of the tumor,combined with the invasion 
of the pectoral fascia and the absence of demarca- 
tion from normal matrix is significant of cancer. 
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Fic. 29. Cancer. The tumor mass has become 

so firmly attached to the skin and the under- 

lying muscles that it cannot be separated 

by the diffusing COs. This roentgenographic 

evidence of fixation contraindicates oper- 

ation, 
should be considered in the surgical treat- 
ment of mammary carcinoma. In the first 
place, the visualized milk ducts very 
closely approximate the skin, sometimes 
being contiguous with it. It is essential, 
therefore, that reflected skin flaps should 
be thin and not contain much adipose tis- 
sue, so that no glandular substance will be 
adherent. Second, the lactiferous tubules 
occasionally descend into the epigastric 
notch, pass across the midsternal line, and 
invariably ascend into the axilla. Hence, 
the entire glandular and muscular tissue 
of this area should be removed, and no 
remnant of mammary tissue should be 
overlooked. Third, the milk ducts may 
penetrate the pectoral muscles and their 
fascia and extend into the retropectoral 
space, making it essential to remove these 
muscles. Haphazard and incomplete sur- 
gery is of no value and unless all breast 
tissue is removed, no operation should be 
attempted. 
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THOROTRAST 


Fic. 30. 4. Five cubic centimeters of thorotrast was injected into one duct of a gravid 
breast on the third post-partum day. As the breast was being “‘dried up”’ no attempt 


to evacuate the ducts by massage, aspiration or nursing was made. B. 


Kive days 


later the same breast has retained but a small amount of the thorotrast as the major 
portion has escaped spontaneously from the nipple. 


DISCUSSION 

Three questions invariably present them- 
selves whenever the subject of mammog- 
raphy is discussed. First, why are these 
visualizing mammograms necessary? Sec- 
ond, is it not better to be guided by his- 
tological studies of biopsied tissue than 
by contrast mammograms? Third, are 
there any complicating sequelae? 

Mammograms are necessary because 
physical examination frequently fails to 
give sufficient information concerning the 
nature of the offending tumor. For in- 
stance, papillomas of the milk ducts are 
frequently so small that they cannot be 
palpated and yet they can be accurately 
located by means of thorotrast visualiza- 
tion. Cysts which communicate with the 


neighboring ducts are usually collapsed 
and hence are not palpable, but when the 
discharging ducts are distended with thoro- 
trast, the cyst fills up so that it can be felt 
and can also be seen on the roentgenogram. 
Just how frequently this type of tumor oc- 
curs is questionable but we have demon- 
strated 3 such cases in the past four 
months, all of which had been overlooked 
in routine examinations. 

No one has trouble in recognizing the 
large retention cyst or a well-developed 
carcinoma but everyone experiences difh- 
culty in properly evaluating the small, 
deep-seated mammary tumors. The fre- 
quency with which exploratory biopsies 
are employed affirms this. Every case pre- 
sented in this series had one or more con- 
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flicting diagnoses made, in spite of the 
fact that they were seen by surgeons with 
considerable experience. It seems that any 
procedure which gives definite information 
concerning the true nature of the elusive 
tumors is well worth while. Uncertain 
diagnosis has led to countless mastectomies 
for galactoceles, blue dome cysts, papil- 
lomas, lipomas, fibroadenomas, and painful 
breasts, many of which might have been 
avoided by utilizing mammograms. On the 
other hand, too many radical operations 
have been attempted for malignant lesions 
which have spread to regional structures, 
simply because the surgeon had no way of 
estimating the extent of the disease proc- 
ess. Such information is easily obtained 
by these new procedures. 

Histological study of biopsied tissue af- 
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fords an excellent and effective method of 
diagnosing mammary neoplasms, but it has 
an undesirable reaction on patients. The 
knowledge that every tumor, benign or 
malignant, must be operated on causes 
the patients to defer medical consultation 
as long as possible. Instead of seeking ad- 
vice when the lesion is small and first ob- 
served, they frequently wait until undesir- 
able sequelae have developed. It is true 
that aspirational biopsies have eliminated 
much of this fear, but such studies are not 
available to everyone. The pathologist 
must have special training before he is able 
to hazard a diagnosis based on the morpho- 
logical contour of a few aspirated cells. 
The habit of biopsying every breast 
tumor is productive of considerable dam- 
age by encouraging incompetent men to 
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Fic. 31. 4. The mammogram shows one lobule of a multiparous breast distended with 4 cc. of thorotrast. 
No attempt was made to evacuate the solution. B. Six days later the greater part of the thorotrast had 


escaped by draining through the ductal orifice. 
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attempt surgery. In smaller communities, 
it is sometimes the practice to excise the 
local “‘tumor” and send the specimen to a 
neighboring pathologist for diagnosis. If 
the belated report confirms the presence 
of malignant tissue, the patient has then 
to be referred to some distant surgeon for 
correct therapy. Usually the primary op- 
eration is performed without precaution as 
to the dissemination of neoplastic cells and 
such haphazard methods merely serve to 
scatter the malignant tissue. No one should 
attempt a biopsy or excision of a local 
breast tumor who is not capable of recog- 
nizing malignant tissue and who cannot 
proceed with a radical operation should it 
be necessary. 

These studies encourage a patient to 
seek advice, for tumors can be correctly 
diagnosed without operation. Unnecessary 
mastectomies are avoided and multilating 
radical procedures are not employed in 
hopeless cases. 

Complications are indeed rare. During 
the past twenty-six months a total of 625 
mammograms have been taken on virginal, 
lactating, involuting and diseased mam- 
mary glands. Within the early period of 
this study, 3 breast abscesses developed 
following the use of thorotrast. All occurred 
within five days after the initial injection 
and were caused by introducing the solu- 
tion into the periductal tissues. In 2 other 
instances, the ducts were submitted to too 
much pressure and the smaller lacteals rup- 
tured, permitting the thorotrast to seep 
into the matrix structures, but only a mild 
non-suppurative inflammation resulted. 
Refinement of technique and increased ex- 
perience have eliminated these difficulties. 

Acute mastitis contraindicates all forms 
of visualizing studies as the manipulation 
activates the infective process. Lactating 
breasts can be studied without fear of com- 
plications or interference with nursing. We 
have carefully roentgenographed several 
infants who have suckled breasts which 
have been injected with thorotrast and no 
evidence of absorption by the baby could 
be found. 
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There is no doubt that the breast can be 
effectively visualized with contrast sub- 
stances. Experience will greatly enhance 
the usefulness of such studies by develop- 
ing new radiopaque solutions and perfect- 
ing the technique. Even our limited experi- 
ence indicates that contrast mammograms 
are very valuable in the diagnosis and 
treatment of mammary neoplasms. 

CONCLUSIONS 

1. The anatomical arrangement of the 
milk ducts and secretory mechanism of the 
breast can be visualized roentgenographi- 
cally by injecting radiopaque substances 
into the milk ducts or surrounding the 
matrix with CQ,. 

2. Stabilized thorium dioxide sol and 
CO, have proved to be the most suitable 
visualizing agents. 

3. Such neoplasms as lipoma, fibroma, 
papilloma, cysts, galactoceles and carcin- 
oma have been visualized and diagnosed 
by these methods. 

4. Contrast mammography likewise fur- 
nishes an excellent method of studying the 
physiological changes which occur in the 
normal breast. 

5. In a series of 625 mammograms, only 
three cases of breast abscess have occurred, 
each developing after the accidental ex- 
travasation of thorotrast into the periduc- 
tal tissues. 
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PLASMA CELL MYELOMA* 
REPORT OF TWO CASES WITH UNUSUAL SURVIVALS OF 
SIX AND TEN YEARS 
By ROBERT E. GROSS, M.D., and WALTER W. VAUGHAN, M.D. 


BOSTON, MASSACHUSETTS 


© Brion poor prognosis in cases of multiple 
myeloma and the fact that this disease 
usually terminates fatally in about two 
years has focused our attention upon 2 
patients who have had this neoplasm for 
six and ten years respectively while under 
medical observation. Judging from pre- 
vious experiences, the findings in both of 
these cases were originally such that we 
were led to believe their course would be 
rapidly downward and that death would 


Fic. 1. Case 1. Roentgenogram of the left forearm, 
March, 1931, with area of bone destruction in the 
ulna with pathological fracture at this site. (Frac- 

ture was seen better in a lateral view.) Small de- 

structive lesion also seen in the radius. 


follow in a relatively short time. Contrary 
to predictions, however, one of these in- 
dividuals lived for a decade before suc- 
sumbing, and the other is in good general 
health at the end of six years. These un- 
usual durations for the existence of myelo- 
mata prompt us to record the observations 
and to point out the means whereby this 
more favorable type may be recognized. 
Myelomata are bone marrow tumors 
which may be divided into four classes, 
depending upon the presumed origin of 
the neoplasm or the type of cell predomi- 
nating, namely, erythroblastoma, lympho- 
cytoma, myelocytoma and plasmocytoma. 
It is in the last category that the 2 cases 
herein reported must be catalogued. 


REPORT OF CASES 


Case 1. W. J. K., a white male, aged sixty- 
six, entered the hospital March 28, 1931, com- 
plaining of pain in the right hand and left fore- 
arm. Six months previously a lump appeared 
on the back of the right hand which had since 
been persistently painful. At about the same 
time a similar lump appeared over the right ex- 
ternal malleolus. Both of these masses had 
gradually increased in size. On March 24, 
while lifting a heavy object, he heard a snap 
in the left forearm and experienced severe local 
pain which continued until hospitalization. 

Physical examination showed an elderly man, 
somewhat undernourished, but in fairly good 
physical condition. Over the dorsal aspect of the 
second metacarpal bone on the right was a 
swelling about 3 cm. in diameter and 1.5 cm. 
thick. The external malleolus of the right ankle 
was diffusely enlarged. There was a distinct 
fusiform enlargement over the upper end of 
the left tibia just below the knee joint. Each 
of these three swellings was tender. In the 
middle third of the left ulna there was extreme 
tenderness with deformity indicative of fracture. 


* From the Harvard Medical School and the Departments of Surgery, Pathology and Roentgenology of the Peter Bent Brigham 


Hospital, Boston. 
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Roentgen Examination. A film of the left 
forearm showed an irregular area of bone de- 
struction, about 3 cm. in length, at the junc- 
tion of the middle and lower thirds of the ulna, 
with a pathological fracture through this zone 
(Fig. 1). There was also a clearly circumscribed 
hole about 3 mm. in diameter in the radius just 
( pposite this. A film of the right hand showed 
similar areas of central destruction in the distal 
end of the second metacarpal bone, at the prox- 
imal end of the fifth metacarpal bone and also 
in the distal phalanx of the index finger. A film 
of the right ankle showed a large, similar cystic 
area in the lower end of the fibula (Fig. 2). 
Films of the knees showed (in addition to 
hypertrophic arthritis and calcified joint mice) 
large coarsely trabeculated and cystic appear- 
ing areas of destruction in the upper end of 
either tibia—most marked on the left (Fig. 3). 


Kic. 2. Case 1. Roentgenogram of the right ankle, 
March, 1931, showing large trabeculated area with 
defect in lower end of the fibula. 


There were multiple small defects (varying 
from 2—5 mm. in diameter) in the lower end of 
the left tibia, in the left astragalus, in both 
patellae and in the right fifth metatarsal bone. 
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The skull had a single rounded defect 6 mm. 
in diameter in the left parietal bone and several 
similar changes in either side of the mandible. 
The right shoulder showed a multilocular cystic 


Fic. 3. Case 1. Roentgenogram of left knee, March, 
1931, showing large cystic appearing lesion at up- 
per end of tibia (multiple, calcified joint mice 
behind femoral condyles). 


area in the outer end of the acromion quite 
similar in appearance to those noted in the 
other bones. 

Course. The fractured ulna was treated with 
immobilization, and bony union was evident 
within two and one-half months. On April 40, 
1931, a biopsy was taken from the neoplasm at 
the lower end of the right fibula. 

Pathological Examination. The specimen con- 
sisted of a fragment of tissue 2X0.8 Xo.8 cm. 
which was moist, soft, reddish gray, and ap- 
peared to be very cellular. There were a few 
small scattered hemorrhages which were prob- 
ably caused by operative trauma. Microscopi- 
cally, the findings were typical of a plasma cell 
myeloma. The neoplasm consisted of broad 
sheets of closely packed plasma cells with only 
a very delicate supportive stroma (Fig. 4). 


’ 
t 
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‘1G. 4. Case 1. Photomicrograph (225) of plasma 
cell myeloma (biopsy from lower end of fibula, see 
Fig. 2). Tumor of high cellularity, consisting 
mostly of plasma calls, with little stroma. Arrow 
indicates mitotic figure. 


The individual cells were rounded, oblong, or 
polygonal, and varied somewhat in size from 
about 7 to Ilp in greatest dimensions. The 
features which characterized the cells as being 
of the plasma type were the “cartwheel” ar- 
rangement of the nuclear chromatin and the 
presence of a basophilic cytoplasm containing 
a small irregular eosinophilic zone to one side 
of the eccentrically placed nucleus (Fig. 5). 
Occasionally a cell contained two nuclei. Mi- 
totic figures appeared in only moderate num- 
bers, one or two being found in a high dry ob- 
jective field (0.3 mm. in diameter). The tumor 
had a low vascularity and the vessels were 
mostly of capillary size. There were no necroses, 


Fic. 5. Case 1. Photomicrograph (650) of plasma 
cell myeloma, from same biopsy specimen as Fig- 
ure 4. Mitotic figure just to right of center of 
photograph. 
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but a small number of nuclei were shrunken and 
pyknotic. The bone marrow had been crowded 
out and no erythropoietic tissue was identified 
in the sections. 

In September, 1932, roentgenograms of the 
right elbow showed a large area of destruction 
breaking through the cortex of the olecranon 
process, also multiple small clean-cut areas of 
destruction scattered in the shafts of the ulna 
and humerus. The left elbow contained large 
rarefied, irregular areas in the lower end of the 
humerus and also smaller scattered lesions in 
the upper end of the radius and ulna (Fig. 6). 


Fic. 6. Case 1. Roentgenogram of left elbow, Septem- 
ber, 1932, showing defects in humerus, radius and 
ulna. 


Laboratory data on various studies during 
the interval from 1931 to 1936 showed a white 
blood count varying from 6,100 to 8,400, with 
essentially normal blood smears. During this 
time, numerous urine examinations were nega- 
tive for Bence-Jones protein. In March, 1934, 
blocd chemistry showed a total protein of 7.0 
mg. per cent, serum albumin 4.5 mg. per cent, 
serum globulin 2.5 mg. per cent, blood calcium 
11.8 mg. per cent, blood phosphorus 2.9 mg. 
per cent and blood cholesterol 180 mg. per cent. 
In June, 1936, the blood chemistry showed a to- 
tal protein of 6.4 mg. per cent, serum albumin 
4.3 mg. per cent and serum globulin 2.1 mg. 
per cent. 

During the five-year interval until 1936 the 
patient was given repeated roentgen therapy 
over the involved areas whenever there was a 
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complaint of pain. Intensive irradiation has not 
been given, the average treatment consisting cf 
about 300 r, with one repetiticn of this dose in 
two or three days. This has always given 
prompt relief of pain and has usually been fol- 
lowed by slight evidence of partial healing in 
subsequent roentgen examination. During the 
entire period from the first appearance of the 
swellings in 1930 until the present time—Au- 


gust, 1936—the patient’s general health has been 
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moved at that time showed a plasmocytoma. 
Dr. Kazanjian saw the patient in August, 1928, 
and found no evidence of recurrence of the 
tumor. He then saw her next in November, 
1933, at which time there was an extensive 
mass on the right side of the face, involving the 
palate and extending into the antrum. She 
was advised to have roentgen treatments but 
refused. 

Physical examination (when seen by us) 


Kic. 7. Case 11. Photographs of patient, November, 1934, showing swelling in region of 
right maxillary antrum and cheek. 


quite satisfactory and he is still vigorous and 
active. 

Case ul. R. Z., a sixty-five-year-old Jewess, 
was admitted to the hospital November 21, 
1934, complaining of a swelling on the right 
side of her face for one and one-half years and 
profuse epistaxes for six Kor three 
years there had been a swelling over the mid- 
portion of the right tibia. She had lost to 
pounds in weight during the past year. 

The patient had been treated in another 
hospital in December, 1926, at which time 
Dr. V. H. Kazanjian removed about half of the 
left maxilla in order to enucleate a tumor mass 
that measured about 4 cm. in diameter. 

Pathological examination of the specimen re- 


weeks. 


showed an apprehensive, short-statured, fairly 
well-nourished, elderly and slightly pale woman. 
There was a large, smoothly rounded, tense, 
globular swelling occupying the right zygoma 
and maxillary antrum which bulged out the 
overlying skin (Fig. 7) and which protruded 
into the roof of the mouth on the right. There 
was a midline scar on the upper lip and a de- 
fect in the hard palate on the left as results of 
the former operation. The mouth was edentu- 
lous. Over the midportion of the right tibia 
was a fusiform thickening of the bone. 
Roentgen examination showed a fairly large 
lobulated mass in the region of the right antrum 
destroying the maxilla and projecting into the 
nasal cavity. The right malar bone was par- 
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Fic. 8. Case u. Photomicrograph ( X 225) of plasma 
cell myeloma, removed from the maxillary antrum. 


The neoplasm is composed almost entirely of 


plasma cells and has practically no stroma. Sev- 
eral capillary size blood vessels are seen. 


tially destroyed. The left side of the hard palate 
and part of the left maxilla were missing (post- 
operative), but the tumor did not extend over 
to this area. 

Laboratory Data. Urine—four specimens 
showed a trace of albumin. Examination for 
Bence-Jones protein was unfortunately not 
done. White blood count 11,000, red blood 
count, 4,600,000, normal blood smear. 

Course. On November 23, 1934, Dr. Elliott 
C. Cutler performed a radical excision of the 
neoplasm of the right antrum and malar region, 
approaching the tumor through the roof of the 
mouth. Five days after operation two roentgen 
treatments, 350 r each, were given over the 
right cheek and these were repeated six weeks 
later. 


Fic. 9. Case 11. Photomicrograph (650) from same 
specimen as shown in Figure 8. 
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Pathological examination of the specimen 
showed a mass of non-encapsulated neoplastic 
tissue measuring 6.5X6X4 cm. in overall 
dimension and weighing 72 grams. This was 
soft, resilient, somewhat friable and of uniform 
structure. The external surface, as well as cut 
sections, was moist, yellowish gray, and had 
the appearance of a highly cellular tumor. 
There were scattered punctate areas of necrosis. 


Fic. 10. Case 11. Photograph of patient, July, 1935, 
showing soft tissue tumor growth below right 
groin and also in central portion of right lower leg. 


Microscopic study showed a highly cellular 
neoplasm of plasma cell myeloma type (Figs. 8 
and g). The cells varied in size from 8 to 16u 
in greatest diameter, were rounded or oblong, 
but often had a polyhedral shape. The rounded 
nuclei had moderate amounts of chromatin, 
largely distributed in a “‘cartwheel” arrange- 
ment characteristic of plasma cells. The cyto- 
plasms took a basophilic stain but in most of 
the cells there was a small eccentrically placed 
eosinophilic zone just outside of the nuclear 
membrane. Mitotic figures were numerous, 
four or five being seen in some high dry fields 
(0.3 mm. in diameter). The stroma was quite 
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scanty in amount. The vascularity was rela- 
tively low. Scattered small areas of necrosis 
were seen. (The histological picture was essen- 
tially the same as that found in the reviewed 
sections of the left antral tumor removed eight 
years previously.) 

In July, 1935, the patient returned com- 
plaining of pain over the midshaft of the right 
tibia and painful swelling in the right groin. 
Examination showed her to be considerably 
emaciated and quite pale. There was an irregu- 
lar, firm, nodular and flattened mass about 8 
cm. in diameter apparently comprised of greatly 
enlarged femoral lymph nodes (Fig. 10). Over 
the midportion of the right tibia was a soft 
and tender swelling about 6 cm. in length 
which was attached to the underlying bone. 

Laboratory Data. The urine contained a trace 
of albumin in two specimens. Tests for Bence- 
Jones protein were negative. Blood cholesterol 
279 mg. per cent, blood calcium 10.8 mg. per 
cent and phosphorus 4 mg. per cent; white 
blood count 9,900, red blood count 3,050,000. 

Roentgen examination of the chest showed the 
lungs to be clear. A film of the pelvis was nega- 
tive for bony involvement. A film of the right 
tibia showed a multilocular cystic area in its 
middle third measuring 73.5 cm. (Fig. 11). 
This was circumscribed except in its posterior 
aspect where the cortex was broken through. 
A film of the right foot showed almost complete 
destruction of the os calcis and marked demin- 
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Fic. 11. Case 11. Roentgenogram of right lower leg, 
July, 1935, showing large, trabeculated, cystic ap- 
pearing lesion in the midshaft of the tibia. 


eralization of the remaining bones of the foot 
(Fig. 12). 

Two roentgen treatments, 350 r each, were 
given over the tumor mass in the right tibia, 
and two similar treatments over the right os 


Fic. 12. Case 11. Roentgenogram of right foot, July, 1935, showing ex- 
tensive destruction of os calcis by neoplasm. 


349 
\ 
f 


35° 


calcis. Four treatments, two anteriorly and 
two posteriorly, 300 r each, were given over 
the tumor mass in the right femoral region. 
These afforded prompt relief of the pain. 

The patient returned two months later with 
a recurrence of pain (without visible swelling) 
in the right cheek and three roentgen treat- 
ments, 300 r each, were given over this area. 
There was now a marked decrease in the size 
of the mass below the right groin. The patient 
was then lost and was known to have died out- 
side of the hospital in May, 1936, nine and 
one-half years after the original diagnosis of 
plasmocytoma was made and ten years after 
she had had the first symptoms from this 
neoplasm. 

COMMENTS 


Studies of the literature show that there 
has been increasing evidence that an occa- 
sional myeloma may take the form of a 
solitary lesion for many years and then 
later become generalized and more malig- 
nant. Cutler, Buschke and Cantril* have 
studied 20 such cases. Included in their 
series were 2 patients observed for four 
and ten years respectively who were alive 
and without evidence of generalized metas- 
tases at the time of their report. 

We have studied our 2 patients in an 
attempt to find the characteristics which 
will enable us in the future to pick out the 
cases of multiple myeloma which have a 
relatively good prognosis. In the following 
discussion the various findings—pathologi- 
cal, roentgenological, hematological, etc. 
are evaluated with reference to their signifi- 
cance in separating these more favorable 
cases from the more numerous, malignant 
ones. 

Roentgen Appearances. In the lesions of 
the 2 cases herein reported, the roentgen 
changes varied considerably. In Case 1, 
many of the bony defects were small, 
punched out, and rounded in appearance, 
but in the second case these small lesions 
which are commonly found in multiple 
myelomata were missing. In these 2 cases, 
most of the bony changes were quite large, 
were sharply circumscribed, and meas- 
ured as much as I0O-I2 cm. in overall 
dimensions. These larger lesions had a 
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multilocular, cystic appearance and often 
exhibited some expansion of the diaphyseal 
cortex. These lesions occurring at the end 
of a long bone (such as Fig. 2 or Fig. 3) 
would strongly suggest giant cell tumors 
but the presence of multiple ones in one 
patient or the presence of a cystic-appearing 
lesion in the middle of a shaft (as lig. I1) 
is distinctly against the diagnosis of giant 
cell tumor. (We noted that these large 
lesions, such as the one at the upper end 
of the left tibia in Case 1 and in the mid- 
shaft of the right tibia in Case 11, were 
definitely Aot to touch, but they did not 
crepitate to firm pressure as a giant cell 
tumor does.) The distribution of the bony 
changes by roentgen examination is an aid 
in identifying the relatively benign type 
of myeloma. Geschickter and Copeland,’ in 
discussing the usual malignant myeloma, 
list the extremities—below the knees, and 
below the middle third of the humeri—as 
being the rare sites of skeletal involvement. 
In contrast to this we have found in our 
2 cases of the benign form that the lower 
end of the humerus, the radius, ulna, small 
bones of the hand as well as the tibia, fibula 
and tarsal bones were extensively involved. 

Pathological Findings. Microscopic ex- 
amination of biopsy material from these 2 
cases has been disappointing for the reason 
that histological study does not afford any 
method of differentiating these slowly 
growing forms from the more malignant 
ones. The cellularity, the number of mitot- 
ic figures, the amount of stroma and the 
vascularity are all essentially the same as 
one is accustomed to find in malignant and 
rapidly growing fatal plasma cell myelo- 
mata. One would expect that microscopic 
examination of material from our 2 cases 
would show some evidence of slower 
growth, but we were unable to detect such 
variations. Possibly more complete ex- 
amination of material from autopsy speci- 
mens might give a clue in differentiating 
the slowly and rapidly growing forms of 
plasmocytoma, but in our biopsy material 
(which has been generous) we could not 
find important differences. One can state 
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with some certainty, however, that given a 
neoplasm which simulates a giant cell tumor 
in the roentgenogram (such as Fig. 2) and 
finding the histological picture of myeloma on 
biopsy of this lesion, it would appear that 
the benign form of the myeloma ts being dealt 
with. An additional illustration of these 
findings of “giant cell tumor” by roentgen 
ray and myeloma by biopsy is presented 
in the case of Holmes and Ruggles® which 
had changes in the second lumbar vertebra 
diagnosed benign giant cell tumor and 
treated with irradiation in 1925. This pa- 
tient was operated upon December 15, 
1930, and the specimen removed at this 
time was diagnosed myeloma. There was 
no other bone lesion. A subsequent report 
on this patient’ adds that there had been 
lumbar pain since 1920 and that the pa- 
tient is alive in 1936 but has had extensive 
involvement of the vertebrae, eleventh 
thoracic to the third lumbar, since 1934. 
The total duration of this neoplasm, to 
date, is probably about sixteen years. 

Urinary Findings. They give no clue con- 
cerning differentiation of rapidly and 
slowly growing myelomata. Neither of our 
cases showed Bence-Jones protein in the 
urine, but since this type of protein is 
found in only 70 per cent of all myelomata, 
the absence of this finding in a given case 
has little significance. 

Blood Findings. In our first case the blood 
calcium was slightly elevated above nor- 
mal values and the blood phosphorus was 
decreased, but variations to such levels 
may be found in any case where there is 
destruction of bone from any cause. In our 
second case, with less osseous involvement, 
the blood calcium and phosphorus were 
within normal limits. Examinations of 
blood smears in both patients showed no 
evidence of circulating plasma cells as is 
occasionally described in patients with 
myelomata. 

Age Groups. The ages (sixty-five and 
sixty-six years) of the cases herein reported 
do not differentiate the slowly growing 
myeloma for it is in the latter half of life 
(with a peak of incidence at fifty-five 
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years) that myelomata are most common. 

Response to Roentgen Treatment. The 
malignant and benign forms of myeloma 
react differently to roentgen irradiation. In 
the patients here presented there was 
prompt clinical response to this treatment, 
with cessation of pain, decrease in swelling, 
and healing of the bony defects. This is 
in contrast to the usual (malignant) mul- 
tiple myeloma in which pain may be re- 
lieved but the lesions progress and the pa- 
tient dies. 


SUMMARY 


Two cases of plasma cell myeloma are 
reported, in each of which there was an un- 
usual duration of life after development of 
the neoplasm. In the first case, the patient 
is in excellent general health, but has 
roentgen evidence of persistent skeletal le- 
sions, six years after the disease was recog- 
nized. In the second case the patient lived 
for a period of ten years after development 
of the first signs of the neoplasm. Roentgen 
therapy (600-800 r)* to the individual 
lesions gave immediate relief of pain and 
the bony defects were partially repaired by 
calcium deposition and new bone forma- 
tion. Pathological examination of biopsy 
material from both of these patients 
showed findings typical of plasma cell mye- 
loma and no histological differences could 
be found to separate these slowly growing 
forms from the more common malignant 
ones. Roentgen examination, however, 
demonstrated distinct variations from the 
rapidly fatal types of myeloma, for in these 
two cases there was, first, involvement of 
the extremities distal to the elbows and 
the knees and, second, formation of mul- 
tiple, large, multicystic appearing lesions 
in the center or the ends of long bones. The 
finding of a histological picture of plas- 
mocytoma from a bone lesion which roent- 
genologically resembles a giant cell tumor 
apparently justifies the diagnosis of a mye- 
loma of relatively benign type. 

* Treatments usually divided into two irradiations, two days 
apart, each averaging 300-400 r, employing the following factors: 


140-180 kv., 4 ma., target-skin distance 40 cm., 0.5 mm. copper 
and 1 mm. aluminium filter, exposures 25-30 minutes. 
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t appears that a myeloma is not always 


a rapidly fatal neoplasm, but that it may 
exist for many years in a localized form or 
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eed may have multiple bony lesions 
1 yet possess a slow rate of growth and 
ood prognosis. 
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ROENTGEN STUDIES OF THE PATHOLOGICAL 
PHYSIOLOGY OF BRONCHIAL ASTHMA* 


By LEO G. RIGLER, M.D., and RUDOLPH KOUCKY, M.D. 


Departments of Radiology and Pathology, University of Minnesota and the University Hospital 
MINNEAPOLIS, MINNESOTA 


HE conception of the pathogenesis of 

bronchial asthma has centered largely 
around the question of spasm of the bron- 
chial musculature. The asthmatic attack 
has loomed so large in the mind of the 
clinician that a transient change in the 
caliber of the bronchi has seemed to be 
the crux of the situation. Recent investi- 
gations, particularly of the pathology of 
the lungs in allergic asthma, have served 
to throw doubt on this idea, and roent- 
genologic studies by means of the introduc- 
tion of iodized oil into the bronchi, 1.e., 
bronchography, reveal a feature of the 
pathogenesis of bronchial asthma which has 
been insufficiently emphasized. 

The study of the pathology of bronchial 
asthma is made difficult by several factors. 
Kirst of all, because of similarity in symp- 
toms, numerous cases of various types are 
classified under the term “‘asthma”’ by the 
clinician; in many of these the asthma is a 
symptomatic manifestation of a respira- 
tory disorder rather than a primary bron- 
chial disease. An uncritical acceptance of 
such material by the pathologist may lead 
to an erroneous conclusion; on the other 
hand, exclusion of all cases that do not 
conform to a chosen pattern may be equally 
misleading. 

The second difficulty is the superimpo- 
sition upon the picture of asthma of extrane- 
ous abnormal changes associated with the 
final illness or with past intercurrent bron- 
chial or pulmonary infections. Examples of 
such confusing lesions are bronchitis, pneu- 
monia, atelectasis, fibrosis, anthracosis, 
peribronchial lymphangitis, and similar 
conditions, all of which are frequently 
found coexistent with asthma. Very fre- 
quently these nonspecific lesions so modify 
or obscure the true pathology of asthma 


that the post-mortem study is of no value 
whatever. 

Finally, there is the theoretical possibil- 
ity that the asthmatic lung at the time of 
death represents a broken down, decom- 
pensated organ, not at all representative of 
the true condition present during the early 
stages of the disease. 

The problem, therefore, is to establish an 
“average” or characteristic picture of the 
pathology of bronchial asthma, and to cor- 
relate the post-mortem findings with con- 
ditions during life. In the absence of biop- 
sies of the bronchi, the roentgen studies 
of the lungs and bronchi, particularly by 
means of bronchography, are extremely 
valuable. They permit us to study the 
course of the tracheobronchial tree, the 
size, shape and position of even the smaller 
bronchi, the degree of emphysema or atel- 
ectasis, the presence or absence of super- 
imposed infection. When correlated with 
autopsy findings it is possible to learn 
something as to the pathological physiol- 
ogy of the disease. 

There have been observed, occasionally, 
at autopsy, pure, uncomplicated cases of 
bronchial asthma without the confusing 
factors noted above. In spite of the fre- 
quency of the disease, however, there are 
only a small number of careful autopsy 
studies of such cases reported in the litera- 
ture. Notable among these in the past few 
years have been the reports of Huber and 
Koessler,'' Steinberg and Figley,'* Kountz 
and Alexander,'? Wright,'® Fisher and Beck,® 
Macdonald," and Bubert and Warner.’ Al- 
most uniformly these authors point out 
the presence of mechanical occlusion of the 
smaller bronchi by mucous plugs. While 
there is a marked difference of opinion as 
to whether there is a true thickening of the 


* Read at the Fifth International Congress of Radiology, Chicago, IIl., Sept. 13-17, 1937+ 
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Fic. 1. Diagrammatic representation of the occur- 
rence of mucous plugs in bronchial asthma. This 
diagram is based on a number of cases in which 
celloidin casts and microscopic sections were made 
by one of us (R.L.K.) to illustrate the position 
of the mucous plugs which partially occlude the 
smaller bronchi. It should be noted that the be- 
ginning of these plugs (black) is in the bronchi of 
the third bifurcation and that they do not extend 
completely up to the atria. Note also should be 
made of the clear spaces (white) which permit air 
to pass by the occluding mass. 


bronchial wall and a real hyperplasia of the 
bronchial mucosa, there is no doubt that 
the most constant finding is the excess of 
mucous secretion appearing as masses oc- 
cluding the bronchial lumen. 

Roentgenologic studies, likewise, have 
been reported in recent years which tend 
to indicate the importance of this phenom- 
enon. Notable among these is the paper 
of Steinberg’? who found definite evidence 
of occlusion of the smaller bronchi in al- 
most all the cases of bronchial asthma 
which he studied. Anderson! ? likewise has 
reported this finding observed by using 
iodized oi] for therapeutic purposes. Sparks 
and Wood" and Christopherson® have also 
studied these cases by the use of bronchog- 
raphy. They did not emphasize the occlu- 
sion of the bronchi, although they observed 
it in their cases. A similar observation has 
been made by Singer.’ The data presented 
here are based upon the reports in the lit- 
erature together with our own observa- 
tions of cases of asthma examined roent- 
genologically during life and of uncom- 
plicated cases studied post mortem. 

The gross pathologic examination of the 
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typical uncomplicated case of asthma pre- 
sents first of all a large, light, feathery 
lung. The pleura is smooth and not adher- 
ent. The hilum is soft and free from en- 
larged lymph nodes or fibrosis. The cut sur- 
face of the lung is dry and pink; scrutiny 
of the parenchyma with a lens shows dila- 
tation of the alveoli and terminal bron- 
chioli, but they contain no fluid or exudate. 
The large bronchi show little or no change; 
the medium and small sized bronchi stand 
out prominently from the cut surface be- 
cause of the softness of the adjacent lung 
parenchyma. 

Finally, the great majority of the smaller 
bronchi are completely filled with a solid, 
dry, yellowish mucus which can be grasped 
with forceps and pulled out of the lumen. 
It maintains its form and frequently ex- 
hibits branching; in all respects it is a cast 
of the bronchial] lumen. A diagram repre- 
senting the gross appearance of such a mu- 
cous cast in the bronchi, in a case of bron- 
chial asthma producing partial obstruction 
of the bronchial tree, is shown in Figure 1. 


Fic. 2. Lower power microscopic section of a portion 
of a bronchus in a case of bronchial asthma. The 
bronchial wall is well shown including cartilage, 

and membrane. Particular 

note should be made of the thickened muscularis, 
thickened basement membrane, and the marked 
accumulation of mucus in the glands. The mucus 
can be seen streaming out from the glands into the 


lumen of the bronchus. Within the bronchus itself 


muscularis mucous 


a large mucous plug is shown with a cleft in its 
center and a small amount of air space around Its 
periphery. 
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This mucous cast begins at about the third 
bifurcation extending distally as far as the 
atria. This, we believe, is the most promi- 
nent autopsy finding in true bronchial 
asthma, and this figure is characteristic of 
most of the cases examined. It appears that 
this bronchial plugging is highly character- 
istic of the asthmatic state, and in our ex- 
perience an exactly similar process is not 
found in other pulmonary diseases. 

Histologically the most characteristic 
change is an enormous hypersecretion of 
mucus by the epithelium lining the bronchi 
and by the submucous glands. The great 
excess of secretion flows into the lumen and 
twists itself into casts which, however, do 
not completely obstruct the bronchus. 
Canals and passages around the plug are 
maintained so that air can be drawn past 
the obstruction during inspiration. With 
the partial occlusion the less efficient efforts 
of expiration together with the decrease in 
the caliber of the bronchus which occurs 
normally during expiration prevent com- 
plete expulsion of air. The result is em- 
physema. 

Eosinophilia of the mucosa and sub- 
mucosa is constantly present in some de- 
gree. There is, also, a thick hyaline-like 


Fic. 3. Low power microscopic section of a portion of 
a bronchus showing particularly well the mucous 
plug within the bronchial lumen. The whorling 
and conglomeration of the mucus is well demon- 
strated. Note the very large cleft along the 
periphery of the plug permitting air to pass into 
the bronchus. The emphysematous alveoli of the 
lung around the bronchus are well shown. 
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Fic. 4. Posteroanterior roentgenogram of the chest 
after bronchography in a case of bronchial asthma 
of mild degree in its early stages. Note the well- 
filled smaller bronchi extending well out to the 
periphery in both lower lobes. The caliber of the 
bronchi is distinctly narrowed as occurs in many 
early cases of bronchial asthma. There are no clear 
evidences of occlusion. 


eosinophilic basement membrane, the sig- 
nificance of which is as yet unknown. The 
hypertrophy of the muscle bundles which 
has been described as a characteristic fea- 
ture of bronchial asthma can usually be 
seen to some extent. 

In addition, there are usually present in 
varying degrees, when infection has super- 
vened upon the asthma, one or all of the 
following: congestion of vessels, edema, 
sloughing of the epithelium, polymorpho- 
nuclear or round cell infiltration, peribron- 
chial fibrosis or lymphangitis and degen- 
eration of the cartilages. Patchy atelectasis 
of the parenchyma may also be present. 
It is possible that this represents accidents 
in the course of asthma due to complete 
occlusion of certain bronchioles. It is no- 
table that with such extensive casts within 
the bronchi complete closure does not occur 
more often. 

The low power microscopic appearance 
of a cross section of a bronchus from a case 
of bronchial asthma is shown in Figure 2. 
Here the mucous membrane is shown in 
detail and a marked hypersecretion of 
mucus can be seen in the lining epithelium 
and the glands; the mucus itself is shown 
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streaming into the bronchial lumen. There 
can also be seen in this section the thick- 
ened basement membrane, the hyper- 
trophied muscle bundles, and some minor 
cellular infiltration. Figure 3 is a low power 
microscopic section of a bronchus showing 
the detail of a mucous cast. Here the 
whorling and fusion of the streams of 
mucus into a conglomerate central mass 
partially occluding the bronchus can be 
observed. At the margin of this plug the 
cleft, which permits air to pass into the 
lungs through this partially obstructed 
bronchus, is apparent. 

The question of thickening of the muscle 
fibers is of particular interest because it 
suggests overwork. There is no doubt that 
some increased thickness of the muscles of 
the bronchi is present. Partly, at least, 
this may be due to collagenous infiltration 
as can be shown by differential staining of 
the muscle masses. While the cause of the 
muscular hypertrophy has usually been 
assigned to bronchial spasm, it is impor- 
tant to note that this hypertrophy is often 
present in other types of chronic bronchial 
diseases in which there is retention of puru- 
lent exudate. It is possible that the muscle 
hypertrophy may be due to long standing 
and sustained efforts at expulsion of the 
mucous plugs and of air during expiration 
rather than to the transitory bouts of 
spasm such as probably occur during the 
asthmatic seizure. 

A few cases have been reported in which 
numerous papillary projections of the mu- 
cous membrane into the lumen of the 
bronchus have been found. It has been 
thought that a true hyperplasia of the 
mucous membrane of the bronchi had oc- 
curred and that this hyperplastic epithe- 
lium had in itself acted as an obstructing 
mechanism. It is possible, however, that 
this papillary infolding of the bronchial 
mucosa is a transient phenomenon due to 
temporary muscle spasm upon an empty 
lumen. Sections of bronchi made distal to 
a mucous cast sometimes show this papil- 
lary infolding, suggesting that the cast had 
just been expelled from this more distal 
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portion of the bronchus while it was still in 
a state of contraction, thus producing the 
infolding of the mucous membrane. 

While great emphasis must be placed 
upon the presence of mechanically ob- 
structing plugs in the bronchi, it must not 
be concluded that muscular spasm does not 
take place. There is no doubt that spasm 
is an extremely important factor. Its pres- 
ence is indicated by the character of the 
asthmatic attack and the abrupt cessation 
following administration of adrenalin. As 
Steinberg and Figley'® have pointed out, 
however, it is possible that the bronchial 
spasm may merely contribute to the degree 
of obstruction rather than be the primary 
cause of the obstruction itself. After the 
mucous plug is formed, the spasm merely 
increases the bronchial occlusion as the 
wall becomes more tightly closed down 
around the plug. As the attack subsides, 
relaxation of the muscle permits air to 
enter the bronchi again more freely through 
the partial opening which is present. 

The autopsy studies on which the above 
findings are based will be reported in 
greater detail later by one of us. 

The roentgen examination in the living 
individual tends to supplement and sub- 
stantiate these pathologic findings. It is of 
particular value when repeated examina- 
tions are made on the same patient over a 
period of time, so that the development of 
the changes described above may be dem- 
onstrated. 

The roentgenographic and roentgeno- 
scopic examination of the chest in cases 
of bronchial asthma without the use of 
contrast substance has been repeatedly 
described. The results of this type of exami- 
nation will not be considered here in any 
detail, except to point out that in the rela- 
tively uncomplicated cases the findings 
are essentially those of emphysema. It is 
important to note that many of the other 
findings, which have been described as oc- 
curing in bronchial asthma, are undoubt- 
edly due to the complicating, superim- 
posed infections described above. The pres- 
ence of pleural adhesions, parenchymal 
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infiltration, great enlargement of the root 
shadows of the lungs and evidences of right 
heart hypertrophy all are secondary to the 
complications of bronchial asthma. The oc- 
casional areas of atelectasis may also be 
demonstrated in the ordinary roentgeno- 
gram in the relatively uncomplicated cases. 

The introduction of iodized oil into the 
bronchi, 1.e., bronchography, is of great 
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others.’ In general, we have used the so- 
called passive method and lipiodol has been 
used as the contrast medium throughout 
these studies. While, in many of the cases, 
filling of the lower lobe bronchi on both 
sides has been done at one sitting, it is 
much better practice to fill each lower 
lobe separately, both from the standpoint 
of safety and also for improvement in the 


‘1G. §. Bronchogram of left lower bronchus in a case of bronchial asthma. 4. Posteroanterior view showing 


partial obstruction of several of the bronchi. Note the rounded off distal ends (arrows), the large areas of 
the lung in which there is no iodized oil (arrow) in contrast with the good arborization obtained in the 
more normal portions. Note the emphysema of the lungs. B. Lateral view of the same case. The obstructed 
bronchi are well shown (arrows) and the rounded ends with absence of arborization in the area of the 
bronchial obstruction is well demonstrated. The extension of the iodized oil into other portions of the 
lung indicates that the technique of the examination was satisfactory. 


value in the study of the abnormalities 
produced by asthma; it is notable that so 
little emphasis has been placed upon this 
procedure in the past. As stated above, 
there are a number of very informative 
studies recorded in the literature and these 
have led to some newer concepts of the 
asthmatic process. While the technique of 
examination is of great importance, space 
does not permit any detailed delineation of 
the method. The procedure has been de- 
scribed previously by Ochsner“ and Ochs- 
ner and Nesbit,!® Anderson? and many 


ability to interpret the findings. Stereo- 
scopic, posteroanterior views and lateral 
views have been made and roentgenoscopic 
examination is done during the course of 
the procedure. One point should be par- 
ticularly noted. This has been emphasized 
previously by Anderson? and we believe it 
has great merit. This concerns itself with 
the time interval between the introduction 
of the iodized oil into the trachea and the 
roentgenographic examination. Failure to 
take this sufficiently into consideration 
would make interpretation of the films 
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Fic. 6. Posteroanterior roentgenogram after bron- 
chography in an advanced case of bronchial asthma 
with marked emphysema. Note the numerous ob- 
structed bronchi, especially on the left side with 
their abrupt rounded endings indicating mucous 
plug occlusions. A somewhat similar process is 
shown on the right side. 


very difficult. From five to fifteen minutes 
must elapse between the time of introduc- 
tion of the contrast medium into the 
trachea until it passes into the peripheral 
bronchi. If at the end of fifteen minutes 
filling of the peripheral bronchi has not 
taken place and the patient at the time of 
examination is not in the midst of an asth- 
matic attack, it is reasonable to assume 
that the failure to fill is due to distinct 
abnormality. On the other hand, in normal 
individuals, particularly if. the oil is some- 
what viscous and has not been sufficiently 
warmed before using, the contrast sub- 
stance may be observed to be still present 
in the bronchi of the second or third order 
without filling of the more peripheral 
branches. Further observation five minutes 
later will reveal the filling of these periph- 
eral branches. While it is important to 
avoid filling of the alveoli for various 
reasons, we have had relatively little diffi- 
culty in this regard. This is, we believe, 
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particularly true in the cases of asthma, 
in which so much obstruction of the bron- 
chi is frequently present that filling of the 
alveoli cannot occur in any event. 

With careful observation of technique in 
the average normal individual, both the 
larger and smaller bronchi may be filled 
well out to the periphery. In early cases of 
bronchial asthma the only manifestation 
in the roentgenogram, after bronchog- 
raphy, may be a diffuse narrowing of the 
lumen of the bronchi. The bronchi will be 
filled well out to the periphery, but their 
caliber appears to be distinctly smaller 
than normal. This is well illustrated in 
Figure 4 in which the excellent distribution 
of the iodized oil through the lower lobes 
on both sides may be readily seen. The 
caliber of the individual bronchi, espe- 
cially the smaller group, is distinctly less 
than the normal. This case illustrates, 
however, how complete a distribution may 
be obtained through the smaller bronchi in 
normal individuals if proper technique of 
administration is utilized and a sufficient 
interval of time permitted between the ad- 
ministration of the iodized oil and the mak- 
ing of the roentgenogram. 

There is considerable doubt as to the 
cause of this diffuse narrowing of the bron- 
chi whch is not infrequently observed in 
early asthma. Whether it is due to the pres- 
sure on the bronchi from the emphysema- 
tous lung or to a diffuse spasm is not yet 
determined. It has been reported by Sparks 
and Wood'® that these narrow-lumened 
bronchi were demonstrated even after 
death, which throws some doubt upon the 
spastic origin of this phenomenon. Fur- 
thermore, it is observed in asthmatics dur- 
ing the intervals between attacks. 

The most common finding, and one 
which is present in almost all cases ex- 
amined, is obstruction of the smaller bron- 
chi, particularly those beyond the third 
bifurcation. In these there is shown an 
abrupt termination of the column of iodized 
oil, the end of which is often rounded off 
or sharply defined. Careful examination of 
the roentgenograms will reveal no evidence 
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of air in the bronchial tube beyond the 
point of obstruction. The degree of this 
obstruction may vary considerably from 
one case to another and appears to be more 
marked in the more severe, later stages of 
bronchial asthma. The occlusions are pres- 
ent between attacks, and examination dur- 
ing the period of an attack may not pro- 
duce any particular change in the degree 
of occlusion. An example of this finding is 
well shown in Figure 5. Here there is some 


Pathological Physiology of Bronchial Asthma 359 


The examination of a large number ot 
cases of allergic bronchial asthma has re- 
vealed findings similar to those in Figure 5 
in a very high percentage of the cases. The 
degree of this obstruction may be much 
more extreme. In Figure 6 is shown a case 
of long standing in which it is obvious that 
the major number of the bronchi of the 
lower lobes are partially occluded. Extreme 
emphysema is present here and this may 
be a factor in the compression of the bron- 
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Fic. 7. Posteroanterior roentgenogram after bronchography in a case of bronchial asthma with bronchiec- 


tatic symptoms. 


A. First examination November 1, 1928, showing numerous obstructed bronchi. The 


rounded-off abrupt endings of these bronchi are well shown (arrows). There is only a moderate emphysema. 
The bronchi themselves show some cylindrical dilatation. B. Six years later after therapy and marked 
improvement in symptoms. Note the excellent distribution of the iodized oil into the left lower lobe with 
little or no evidence of obstruction. On the right side, however, there are several obstructed bronchi with 
absence of oil in these areas (arrows). The dilatation of the bronchi has largely disappeared. 


dilatation of the smaller bronchi and a 
number of them, shown in both the pos- 
teroanterior and lateral views, are com- 
pletely obstructed. These films were made 
after a period of at least ten minutes had 
elapsed from the introduction of the oil, 
and the absence of any of the contrast 
medium in large segments of the lung indi- 
cates clearly the occlusion of the bronchi 
which supply these areas. As Steinberg!’ 
has well pointed out, the absence of arbori- 
zation, i.e., the failure of the oil to extend 
into the alveoli in large segments, is char- 
acteristic of bronchial obstruction. It occurs 
almost constantly with bronchiectasis and 
may also be shown in bronchial asthmawhen 
occlusions of the bronchi have occurred. 


chi. Nevertheless, the observation of the 
rounded off obstructed ends of a large num- 
ber of bronchi on both sides is characteris- 
tic of the presence of an actual plug within 
the bronchial lumen. We have examined a 
number of these patients with bronchog- 
raphy in which findings such as observed 
in Figure 6 have occurred. Some time later, 
autopsy studies have revealed characteris- 
tic mucous plug occlusions of these same 
bronchi exactly similar to those described 
above (Figs. 1, 2 and 3). 

In the examination of these films it is 
notable that in some areas of the lung the 
oil can be seen distributed well out to the 
periphery. This is good evidence that the 
failure of distribution of oil to other areas 
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of the lung was not due to accident or 
technical failure, but rather to actual me- 
chanical obstruction of the flow. 

In more advanced cases marked irregu- 
larity of the bronchial lumen with a con- 
siderable degree of dilatation may be pres- 
ent in addition to the finding of obstruc- 
tion. In these instances, the diagnosis of 
bronchiectasis is often made, when in fact 
this is not a true bronchiectasis, but rather 
the secondary effect upon the bronchi from 
the obstruction below. A case of this type 
is shown in Figure 7. This patient had a 
typical bronchial asthma, but with an un- 
usual amount of sputum which led to the 
diagnosis of possible bronchectasis. The 
first examination made in 1928 reveals the 
moderately dilated bronchi, but with char- 
acteristic occlusions of many of them at 
their peripheral end. The occlusions as 
shown in Figure 7/4 are rather marked and 
the rounded-off abrupt ending is charac- 
teristic of an actual plugging of the bron- 
chial lumen. This patient was giv en a 
variety of treatments, including the intro- 
duction of iodized oil and treatment for 
allergy. Reéxamination six years later, as 
shown in Figure 78, revealed a marked 
change in the character of the process. The 
patient’s clinical symptoms have improved 
greatly in the interim and at this time there 
was relatively little expectoration. The 
bronchogram at this time shows the bron- 
chial lumen to be closer to the normal in 
size and the degree of obstruction is very 
minimal. On the left side, there is very 
little obstruction; on the right, only a few 
of the bronchi, as shown by the arrow, 
show evidences of real occlusion. Changes 
in the appearance of the bronchi after 
treatment have been reported, particularly 
by Anderson,': and lead further to sub- 
stantiate the theory that these findings are 
due to actual mucous plugs. Perhaps these 
are mechanically extended from the bron- 
chi by the introduction of the iodized oil 
restoring the bronchial lumen to normal. 

The reaction of the patient to the intro- 
duction of the iodized oil is often a very 
favorable one, as illustrated in the above 
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case. Following the introduction of the oil, 
as has been pointed out by a number of 
investigators,'?*.5 the patient may bring 
up large quantities of sputum containing 
numerous mucous plugs and a great sense 
of relief and improvement takes place. 
Our experience confirms this observation 
abundantly. Furthermore, reéxamination 
following this free expectoration may show 
bronchi whose lumina are wide open as 
compared to the partial or complete occlu- 
sion which was present prior to the intro- 
duction of the oil. This finding would seem 
to demonstrate more conclusively the oc- 
clusive nature of this lesion. 

The introduction of iodized oil while the 
patient is suffering from an asthmatic 
attack or during the state which ap- 
proaches a status asthmaticus may result 
in another type of reaction. The oil is pro- 
pelled with great difficulty beyond the 
major bronchi. It may extend into the 
bronchi of the second or third bifurcation, 
but no matter how long the period of wait- 
ing, it will not extend beyond this point. 
In some instances of this type, the sub- 
cutaneous administration of epinephrine 
will facilitate the extension of the iodized 
oil into the more peripheral bronchi. This 
is not always the case, however, and the 
subcutaneous introduction of epinephrine 
in many of our cases did not promote any 
further extension of the iodized oil beyond 
the area of a true obstruction as illustrated 
in Figure 8. In this instance films were 


made at intervals after the introduction of 


the oil. The patient was suffering from 
severe dyspnea at the time of the examina- 
tion with a rather extreme state of asthma, 
which had been present for many years. 
The film illustrated in Figure 84 was made 
fifteen minutes after the introduction of the 
oil, but the bronchi are very poorly filled 
out. It will be noted that in some instances 
the rounded-off appearance previously de- 


scribed and apparently characteristic of 


occlusion is well shown. In others, the oil 
ends abruptly and the column of air within 
the bronchi can be observed beyond the 
limits of the contrast medium. Figure 8B is 
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a reproduction of the roentgenogram made 
twenty minutes after the subcutaneous in- 
jection of 15 mm. of epinephrine, and it is 
evident that some relaxation of the bronchi 
took place as the oil passed out farther than 
before. The effect, however, was not 
marked and it will be noted that in the 
bronchi which showed the characteristic 
features of occlusion, no particular advance 
in the position of the oil was obtained. In 
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bronchus is rather that of an infection con- 
stricting the bronchial lumen by infiltra- 
tion of the bronchial wall than an occlusion 
of the lumen of the bronchus by mucous 
plugs. From the roentgenologic standpoint, 
however, differentiation may be somewhat 
difficult and the clinical findings must be 
utilized to assist in making a sharp dis- 
tinction between the non-asthmatic types 
of bronchial occlusion, such as occur 


Fic. 8. Posteroanterior roentgenograms of chest after bronchography in a case of bronchial asthma with 
extreme symptoms. 4. Roentgenogram fifteen minutes after introduction of iodized oil showing lack of 
progress through the bronchi due either to emphysema or spasm. A number of occluded bronchi, however, 
are shown on the right side. B. Same case twenty minutes after the injection of epinephrine. There has 
been some advance of the iodized oil, but the difference is not marked. The obstructed bronchi are still 


shown. 


the majority of instances in our experience, 
the addition of epinephrine has had very 
little effect. Further studies of this point 
are being made as it is possible that, in this 
way, the exact réle of the bronchial spasm 
may be determined. 

While the findings described above ap- 
pear to be quite characteristic of bronchial 
asthma, it should be noted that in other 
types of chronic pulmonary and bronchial 
disease, obstruction of the smaller bronchi 
may occur. Pathologically this is of a very 
different type in that the effect upon the 


with pneumoconiosis, tuberculosis, syphilis, 
chronic nonspecific lung infection and 
chronic bronchitis, and the true allergic 
asthma. 

It is evident from the descriptions above 
that the bronchographic demonstration of 
occlusion of the smaller bronchi in cases of 
bronchial asthma during life correlates 
rather well with the autopsy findings. 
These roentgen findings serve to.indicate 
that the presence of mucous plugs in the 
bronchi is an integral part of the disease 
process in bronchial asthma, varying in 
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degree in different individuals and from 
time to time in the same individual. The 
demonstration of these occlusions may be 
an important factor in the prognosis of the 
individual case. In our experience those 
patients with bronchial asthma who have 
had extensive occlusions have in general 
been in the last stages of the disease. 
Nevertheless, in the very early cases, 
where the symptoms were relatively minor, 
some occlusion may also be met with. 


SUMMARY 


Bronchographic and pathologic studies 
give rise to a concept of bronchial asthma 
and the asthmatic attack as follows. The 
disease affects primarily the bronchial mu- 
cosa producing an enormous hypersecre- 
tion of mucous which accumulates within 
the lumina of the bronchi. Due possibly to 
stasis from spasm of the bronchial muscle 
to marked viscosity, or to other factors, 
this mucus forms a plug or core partially 
obstructing the bronchus so that air may 
be inspired past the occlusion, but is ex- 
pelled much less readily. Emphysema is 
thus produced. During the asthmatic at- 
tack the spastic muscle clamps down 
around this plug, aggravating the occlu- 
sion. 

Roentgen observation on living cases of 
bronchial asthma, by means of bronchog- 
raphy, demonstrates clearly the presence 
of these occlusive plugs during life and 
indicate that they are an integral part of 
the disease process in bronchial asthma. 

Bronchography is of great value in eluci- 
dating the nature and extent of the process 
in individual cases and in giving some deter- 
mination of the prognosis. 
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EXPIRATORY ROENTGENOGRAMS FOR PULMONARY 
APICAL DETAIL* 


By DAVID SALKIN, M.D. 


Hopemont Sanitarium 
HOPEMONT, WEST VIRGINIA 


HE. increasing popularity of collapse 

therapy in the treatment of pulmonary 
tuberculosis demands greater detail in 
roentgenograms than has previously been 
necessary. This is especially important in 
the apical and subapical areas of the lung 
in which are found the great majority of 
tuberculous lesions. The presence of even 
a minute infiltration or cavity may vary 
the course of therapy from simple bed rest 
to surgical measures such as pneumo- 
thorax, phrenicotomy or thoracoplasty. 
However, in the ordinary film small lesions 
are often difficult to visualize when located 
about the clavicular area. Such roentgeno- 
grams are usually made in the standard po- 
sition of forced inspiration, arms at the 
sides or flexed at the hips, and in the pos- 
teroanterior view. 

To reveal lesions situated beneath the 
clavicular shadow three modifications of 
the standard position have been proposed: 
(1) elevation of the arms overhead, (2) 
anteroposterior view, and (3) arms raised 
overhead, elevation of the tube and direc- 
tion of the central ray 15 to 20 degrees 
caudally (Appelrath). These three methods 
act upon the sole principle of elevating the 
clavicles, and frequently produce the de- 
sired result. However, they are not entirely 
free from criticism. In the first place, rais- 
ing the clavicle usually obliterates the ex- 
treme apex, and if a lesion extends from 
the extreme apex to the subapical area, 
elevation of the clavicle will obscure its 
upper portion. Secondly, elevation of the 
arms overhead ‘is often accompanied by 
an elevation of the clavicle, chiefly in its 
lateral half; the medial half which usually 
covers the lesion may move very little. 
Thirdly, elevation of the clavicle is accom- 
panied by elevation of the entire chest 


cage with possible distortion of the normal 
pulmonary relationships. In several cases 
we have observed calcifications which were 
subapical in the standard position become 
extreme apical when the arms were raised 
overhead (Figs. 1, 2, 3 and 4). 

We wish to add another modification of 
the standard position to show apical detail. 
This method consists in taking roentgeno- 
grams during forced expiration. The prin- 
ciple here differs radically from that de- 
scribed previously in that the clavicle is 
depressed instead of elevated. 

At the present time, roentgenograms 
taken during forced expiration are used 
under the following circumstances: (1) 
demonstration of small pneumothorax 
(Thompson and Barlow, 1922); (2) dem- 
onstration of atelectasis (Kreutzfuchs); 
the atelectatic shadow brightens when air 
is taken into the area during forced expira- 
tion; (3) to assist in localization of foreign 
bodies; (4) demonstration of certain inter- 
lobar abnormalities; (5) demonstration of 
mediastinal mobility during respiration; 
(6) demonstration of respiratory changes 
in the size of some pulmonary cavities. 

The expiratory film has not been used to 
show pulmonary detail because of the com- 
mon knowledge that during forced expira- 
tion the lung shows increased density, the 
heart is widened, the base of the lung is 
obliterated, and hilar shadows are dis- 
torted. Certainly such factors have made 
the expiratory film valueless for general 
lung pathology, but it has apparently 
escaped general attention that the apex is 
visualized clearly and in great detail. From 
the standpoint of apical density and detail 
there is practically no difference between 
expiratory and inspiratory films. 

A few words regarding certain features 
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Fic. 1. Case 1. Film taken in standard position. Sub- ‘Fic. 2. Case 1. Film taken in standard position but 
apical calcification is hidden by the clavicle. Note with forced expiration. The calcification and the 
its position opposite fourth dorsal vertebra. lung about it are in full view. The nodule is in 


the same position in the lung. 


Fic. 3. Case 1. Position: arms overhead, forced ex- Fic. 4. Case 1. Position: arms overhead, inspiration, 
piration, posteroanterior view. The calcified nod- posteroanterior view. The nodule has moved up to 
ule is partially hidden by the clavicle and has the extreme apex and is at the level of the 2nd 


moved up to the level of the 3rd dorsal vertebra, 4 dorsal vertebra. 
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of the mechanics of respiration may help 
to explain the value of expiratory films. 
The act of inspiration is produced by con- 
traction of the diaphragm and elevation of 
the ribs. There is also an elevation of the 
clavicle and scapula because the clavicle is 
attached to the bony chest cage through 
the sternum, and the scapula through the 
clavicle. The act of expiration is produced 
by ascent of the diaphragm and descent of 
the ribs, accompanied also by a lowering 
of the clavicle and the scapula. Thus, the 
inspiratory film shows a broad thorax, 
depression of the diaphragm, horizontal 
position of the ribs, high clavicle, and oblit- 
eration of the pulmonary apex. The expira- 
tory film shows a narrow thorax, eleva- 
tion of the diaphragm, increased obliquity 
of the ribs, low position of the clavicle, and 
a full view of the apex. The character of the 
clavicular motion is important. During res- 
piration, the “upward and downward’”’ 
movement of the clavicle is greater in its 
medial half than in its lateral half, and it 


Fic. 5. Case 11. Standard position. The lesion at the 
right apex is hidden by the clavicle and does not 
present good detail. 
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Fic. 6. Case 11. Standard position plus expiration. 
Note detail of apical lesion and amount of lung 
above clavicle. 


is significant that only the medial half of 
the clavicle covers the lung. This inequal- 
ity of motion is due to the fact that its 
medial connection is with the sternum 
which moves together with the ribs, while 
its lateral connection is with the scaqula 
which is bound to the chest cage posteriorly 
and indirectly. 

The roentgenogram taken during forced 
expiration shows a low position of the 
clavicle, good apical detail, and a greater 
area of lung above the clavicle than seen 
on an inspiratory film. The technical roent- 
gen factors are the same for inspiratory 
and expiratory exposures, with only an oc- 
casional need for a slight increase in volt- 
age. In the adult, the clavicle shows a 
range of motion from I to 2 cm. between 
forced inspiration and expiration, with the 
extreme measurements ranging from 0.5 to 
3 cm. This motion is of great value in dis- 
closing lesions extending from the extreme 
apex to a point beneath the clavicle when 
the film is taken in the standard position, 
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Fic. 7. 


Case 111. Position: arms overhead, inspira- 
tion, anteroposterior view. This position produces 
the greatest elevation of the clavicle, obliteration 
of the extreme apex, and a clear subapical area. 


for during forced expiration the clavicle is 
lowered and exposes a greater area of lung 
above it. The clavicular motion is often 
unequal on the two sides, depending 
chiefly upon the motion of the ribs (Figs. 
and 6). 

Good clavicular motion is present not 
only in the normal chest but also in lungs 
showing extensive disease. The amount of 
clavicular movement does not depend at 
all upon any disease within the chest cage, 
but solely upon the bony thorax itself. 
Thus, considerable clavicular motion is 
present in many cases of pleuritis, pleural 
effusion, all types of pulmonary disease, 
and after phrenicotomy, pneumothorax 
and thoracoplasty. Poor clavicular motion 
occurs only in a few cases and under defi- 
nite circumstances such as gross diseases of 
the bony thorax or clavicle restricting its 
motion; localized or generalized fixation of 
the bony thorax, as found in fibrous retrac- 
tion of the chest cage or acute pleuritis; 
and in cases where the chest cage is fixed 
in extreme inspiration, as found in severe 
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emphysema, asthma, and tension pneumo- 
thorax. The amount of motion of each 
clavicle depends upon the conditions ex- 
isting in each hemithorax. 

The lowering of the clavicles during ex- 
piration occurs in all positions or combi- 
nation of positions, namely, anterior or 
posterior views, arms at sides or overhead, 
and Appelrath’s modification. We have 
discarded Appelrath’s position entirely, 
because we have found it inferior to the 
other methods. From the standpoint of 
apical detail we have divided the technical 
factors into three groups: (a) position of 
the arms, namely, overhead or at sides; 
(4) phase of respiration, namely, forced in- 
spiration or forced expiration; (c) postero- 
anterior or anteroposterior views. The 
factors producing an e/evation of the clav- 
icle and resultant obliteration of the ex- 
treme apex, in order of importance, are: 
arms held overhead, forced inspiration, 
and an anteroposterior view. The factors 
producing a depression of the clavicle and 
a full view of the extreme apex, in order of 


Fic. 8. Case 111. Position: arms at sides, expiration, 
posteroanterior view. This position results in a 
maximum depression of the clavicle, a clear apex, 
and the greatest amount of lung above the clavicle. 
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importance, are: arms held at sides, forced 
expiration and a posteroanterior view. 

To obtain the highest clavicular rise in 
order to disclose the subapical area one 
should use the posture of arms overhead, 
forced inspiration, and anteroposterior 
view. To obtain the lowest clavicular posi- 
tion to show the extreme apex one should 
use the posture of arms at sides, forced ex- 
piration, and posteroanterior view. The 
clavicle shows a range of motion of 3 to § 
cm. between these two positions. Six other 
postures which result in intermediate loca- 
tions of the clavicle are possible, namely: 
(1) arms overhead, inspiration, posterior 
view; (2) and (3) arms overhead, expira- 
tion, anterior and posterior views; (4) and 
(5) arms at sides, inspiration, anterior and 


.3  Expiratory Roentgenograms for Pulmonary Apical Detail 


367 


posterior views; (6) arms at sides, expira- 
tion, and anterior view. In routine work 
where it is desirable to remove the clavicu- 
lar shadow, as found in a film made in the 
standard position, additional films are 
taken in other positions determined by the 
necessity to raise or lower the clavicle 
(Figs. 7 and 8). 


SUMMARY 


Roentgenograms taken during forced 
expiration show a depression of the clav- 
icles and expose a greater area of the pul- 
monary apex than can be obtained in films 
taken during forced inspiration. Together 
with other methods, the entire upper third 
of the lung can be visualized with great de- 
tail and free from the clavicular shadow. 
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ROENTGENOSCOPIC LOCALIZATION OF TUBERCU- 
LOUS LESIONS OF THE LUNG FOR THE BEST 
ROENGENOGRA PHIC REPRODUCTION*+ 


By HOMER H. CHERRY, M.D. 


PATERSON, NEW JERSEY 


“HE roentgen ray has marked a direct 
course to early diagnosis, to accurate 
interpretation of pathogenesis and to bet- 
ter treatment of tuberculosis. However, ex- 
perience has clearly demonstrated that 
certain circumstances inject inaccuracies 
into the information which chest roent- 
genography supplies. The conventional 
single film used within the strictest limits 
of economy necessary in most public sana- 
toria today is one source of misinformation 
which, strangely enough, we endure with 
the greatest complacency. This major im- 
perfection in chest roentgenography is oc- 
casioned by certain physical principles un- 
controlled within the stock technique of 
producing these single posteroanterior neg- 
atives. 

Roentgenographic interpretation of the 
tuberculous lung has to do with size, locali- 
zation and character of foci and structures. 
Of these three chief requirements, not one 
is adequately cared for by the single nega- 
tive. Sizes are given only in the caudo- 
cephalad and mediolateral dimensions;' 
localization is similarly incomplete, and 
focal characteristics may not be clearly re- 
vealed in that excavation is not demon- 
strated with moderate frequency when 
present. These are major defects and re- 
quire some means for their correction if the 
best diagnosis and treatment are obtained. 

When stereoscopic views are used or, as 
preferred by Dunham, double stereoroent- 
genograms of both obliques, these hazards 
are reduced. A combination of posteroan- 
terior and lateral views is of assistance. 
Both of these techniques reveal focal or 
structural changes, the patency of cavity 
or other menacing changes to the unsus- 


pecting user of conventional single films. 

Being energy, roentgen rays are there- 
fore dissipated by distance and by mat- 
ter in proportion to its mass and radio- 
lucency. In other words, any structure 
placed between a roentgen tube and 
a film and having some degree of radio- 
lucency will be effectively penetrated by 
the rays in direct proportion to its distance 
from the tube and its radiolucency. Ac- 
quainted with this fact, it is easily seen 
that the matter of distance and radio- 
lucency can operate to a disadvantage in 
that structures placed near the tube and 
having a high radiolucency may be com- 
pletely penetrated and fail to be silhouetted 
on the film. Similarly, if structures of 
higher radiopacity are placed near the film 
incomplete penetration occurs with poor 
reproduction. The well-known physics of 
roentgen rays operate to these ends. 

A practical application of these prin- 
ciples in chest roentgenography will clarify 
the problem of accurate reproduction of 
chest pathology on single films. Accord- 
ingly, thin-walled cavities situated in the 
posterior lung periphery may be com- 
pletely penetrated and therefore not repro- 
duced on the film. Cavity, similarly located 
and having depth and structure capable of 
being projected, may be curtained off by 
radiopaque atelectatic parenchyma or in- 
flammatory deposit with failure to repro- 
duce. These illustrative circumstances are 
only two of many under which single chest 
roentgenograms may be misinformative. 
Paracardiac and soft parenchymal de- 
posits, mediastinal nodes, localized pneu- 
mothoraces, and exudates of the interlobar 
fissures, pleural or posterior diaphragmatic 


* Read before the Clinical Section of the New Jersey Tuberculosis League, December 6, 1935, and the Clinical Session on Chronic 
Pulmonary Diseases, The Tuberculosis Sanatorium Conference of Metropolitan New York, April 8, 1936. 
t Appreciation is expressed for the assistance of Dr. Stephen A. Douglass, Superintendent of Valley View Sanatorium, Paterson, 
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14. Conventional posteroanterior view of a chest in which a right-sided selective artificial 
pneumothorax is present. Sputum positive. Cavity is not clearly demonstrated contralaterally. 


Fic. 1B. A right anterior oblique view demonstrated cavity in the pulmonary apex. The questionable 
shadow in the hilum was not cavity. 


Fic. 1C. Sharp left anterior oblique view revealed retrocardial cavity. A pleural fibrous ball was 


present in the right posterior diaphragmatic sulcus although not visualized in the postero- 
anterior view (Fig. 14). 


Fic. 1D. Artificial pneumothorax has been instituted on the left revealing more clearly both cavities. 


spaces comprise other pathological proc- principle that roentgen rays are dissipated 
esses which may not appear on the single _ by distance and matter. 
film and for reasons contained within the The importance of views at multiple 
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angles, or, more specifically, at the most 
informative angles, to correct defects en- 
countered in the use of single films, finds 
expression in the work of Stivelman,? who 
observed that exudates in the interlobar 
fissures may be interpreted either as in- 
flammation or tumor of the lung paren- 
chyma unless roentgenographed at an 
angle which outlines the narrowed opacity 
of these fluid collections. Korol and Scott? 
found that small pleural effusions and 
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mittee had in mind that the problem for 
every physician treating tuberculosis is an 
accurate diagnosis, choice of treatment 
and periodic observations of focal change, 
and that this problem, covering as it does 
the entire contact with the patient, should 
be met accurately. Recommendations on 
new equipment were made including the 
rotating anode tube for its fine focus and the 
combined use of the pulse relay and Wilsey 
high-speed Potter-Bucky diaphragm. 


Fic. 24. Conventional posteroanterior view does not reveal the presence of air in the left pleural space. 
Fic. 2B. Sharp left anterior oblique view demonstrates the presence of pneumothorax. 


residual pneumothoraces remained longest 
in the posterior diaphragmatic sulcus and 
were best demonstrated in the lateral re- 
cumbency or knee chest position. Ellison‘ 
pointed out the importance of both anterior 
and posterior oblique views of the hemi- 
thorax for the demonstration of adhesions. 
In conjunction with these observations, it 
is worth noting that in 1935 the Committee 
on X-ray Apparatus and Technique of the 
American Sanatorium Association ably 
headed by McPhedran, stressed the impor- 
tance of multiple angles for general obser- 
vation and “rotated exposures in order to 
throw the common sites of infiltrations 
clear of the cardiac contour.” The com- 


The modern roentgen unit combining 
roentgenoscopy and roentgenographic ex- 
posure offers the maximum advantage to a 
sanatorium staff because film production 
can be secured without change of position 
after the most informative angle is deter- 
mined. 

The use of roentgenoscopy for a more 
accurate investigation of chest pathology 
is used by most of us. By this means and 
at a minimum expense multiple views are 
secured, the mechanics of respiration 
studied and structural variations seen. 
Roentgenoscopic study of the tuberculous 
lung for cavity alone is indicated for its 
greater accuracy. Insufficient attention 
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Fic. 34. Misinterpretation of cavity as indicated may occur from this posteroanterior view. 


Kic. 3B. A right anterior oblique view demonstrat 
moderate pleural effusion. 


may be given to the fact that cavity be- 
comes more distinct on deep expiration and 
that diameters may vary with the cycle 
of respiration. What is more, the pneumo- 
thorax lung has greater change in volume 


es cavity at a lower site and the presence of a 


with the cycle of respiration than the 
thoracic wall surrounding it, and the flex- 
ible mediastinum has its greatest displace- 
ment at the end of expiration. This latter 
is of significance in that a flexible mediasti- 


Fic. 44. Left-sided artificial pneumothorax is present but neither the cavity nor the character of 
adhesions is revealed. The sputum was positive. 
Fic. 4B. When roentgenographed in the extreme right posterior oblique these defects were corrected. 
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num accounts for obscure anoxemia in 
some pneumothorax patients. 

When to this list of advantages of roent- 
genoscopy is added film records of the most 
informative views, the use of the roentgen 
ray in study of the chest reaches its maxi- 
mum value. An opportunity is afforded to 
secure permanent records for future com- 
parison of focal or structural change, re- 
gardless of the location, which, after all, 
bears as close relation to successful phthisi- 
otherapy as does comparative focal or 
structural changes seen on the posteroan- 
terior roentgenogram. 

In the sanatorium where system rules, 
the conventional single film conveys mis- 
information frequently enough to make 
roentgenoscopic localization of obscure le- 
sions before roentgenographic reproduction 
routine. But if one is to use multiple angle 
views, it should be done with thought and 
a purpose. It is not enough to request an 
oblique or lateral view any more than it is 
to request the conventional posteroanterior 
view. Good usage would eliminate these 
terms because there is no fixed position for 
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the best roentgenography of chest pathol- 
ogy on single films other than the one pre- 
determined by roentgenoscopy. 

The method only consists of locating the 
most informative angle with the roent- 
genoscope and duplicating this position at 
the plate-changer, after which the roent- 
genogram is produced. Winged scapula, 
elevation or lowering of a clavicle or mam- 
mary gland, or rotation of the thorax on 
its perpendicular axis may in specific in- 
stances be so slight as to appear insignifi- 
cant but it is just this variation from the 
ordinary that reveals clearly the essential 
details. 
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MAGNESIUM TETRAIODOPHENOLPHTHALEIN IN 
ORAL CHOLECYSTOGRA PHY* 


By T. O. MENEES,t M.D., and H. C. ROBINSON, A.B., M.D. 


From Blodgett Memorial Hospital 
GRAND RAPIDS, MICHIGAN 


ARLY in our experience with the in- 

travenous method of cholecystogra- 
phy' in 1924 an unfortunate incident oc- 
curred which emphasized the desirability 
of a safer way of administering cholecysto- 
graphic media. Believing that the safety 
of mechanisms in the gastrointestinal tract 
offered a measure of protection, one of us 
resorted to self administration of sodium 
tetrabromophenolphthalein by the oral 
route. A satisfactory cholecystogram was 
obtained and that marked the beginning 
of the oral method of cholecystography 
which we introduced in 1925.?:-4 

After a period of debate regarding the 
relative merits of the two methods of ad- 
ministration, the oral route was generally 
accepted as usually preferable. This was 
due to its safety and a wider field of ap- 
plicability. 

Many substances have been tried in 
cholecystography, Graham, Cole and Coph- 
er? having originally tested salts of 48 
chemical compounds. For one reason or 
another, their use has been abandoned in 
favor of the sodium salt of tetraiodophenol- 
phthalein. This dye, however, is irritating 
to the gastrointestinal tract and produces 
mild toxic symptoms. Many patients ex- 
perience nausea, vomiting, diarrhea, or a 
combination of these symptoms, after its 
ingestion. Because of this fact they are 
frequently reluctant to take it. 

With this in mind we, during the past 
two years, made and examined for desira- 
bility calcium, lithium, potassium and 
magnesium salts of tetraiodophenolphthal- 
ein. Because of low solubility or impalat- 
ability and irritating or toxic qualities all 
were rejected except a magnesium salt. We 
produce this substance by converting the 


sodium salt of tetraiodophenolphthalein 
to insoluble acid tetraiodophenolphthalein 
by acidifying it in watery solution with an 
excess of hydrochloric acid. The precipi- 
tate is washed thoroughly with distilled 
water. It is then treated with a slight excess 
of magnesium oxide in distilled water. The 
supernatant fluid is filtered and evaporated 
to dryness. The resulting dye is a light 
blue crystalline compound. It is less soluble 
in water than the sodium salt of tetraio- 
dophenolphthalein and practically taste- 
less. In a brief clinical trial it has proved 
gratifyingly superior to the sodium salt. 
The dye has been administered in water 
and in capsules. The latter method has not 
been satisfactory, however, because of fail- 
ure of the substance to go completely into 
solution in the intestinal tract. This ob- 
jection can probably be easily overcome 
by proper blending of the dye with a suit- 
able vehicle to prevent pooling of the 
powder. Because it is practically tasteless 
there has been no objection to drinking it 
in solution. Some patients have preferred 
adding sugar and vanilla to flavor and dis- 
guise the slight odor common to drugs. 
When given either in liquid or capsules the 
dose has been administered in three equal 
parts given at half hour intervals. If liquid 
is used a 6-ounce glass of water is adequate 
for each portion though not sufficient to 
dissolve the dye completely. 
Administration may be by any of the 
methods now in use for the sodium salt 
of tetraiodophenolphthalein. In our own 
work, however, we have preferred and in 
most cases used a single dose immediately 
following a light evening meal containing 
some fat. Films have been taken at four- 
teen, sixteen and eighteen hours, with a 


* Read at the Fifth International Congress of Radiology, Chicago, Ill., Sept. 13-17, 1937. 
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Fic. 1. Cholecystograms of a patient at fourteen (above) and sixteen (below) hours after taking 3, 5 and 7 
grams of magnesium tetraiodophenolphthalein. The increase of shadow density (from left to right) cor- 
responds to the increase in the amount of dye administered. 


fat meal between the sixteen- and eighteen- 
hour films. This single dose method has 
the advantages of simplicity, hence wider 
applicability, and conservation of time 
and material. It is less disturbing to the 
patient’s dietary habits than multiple dose 
methods and because of the shorter time 
interval many foreign factors which may 
influence filling or emptying are avoided. 
Moreover, the method ordinarily enables 
one to secure shadows of good diagnostic 
grade. 

The dye has been given both before and 


after the evening meal. In every instance 
where the two were compared on the same 
patient the shadows from administration 
after the meal were superior. In all proba- 
bility the increased alkaline medium in the 
intestinal tract following the taking of 
food acts to keep the dye in solution and 
hence in an absorbable state. 

The magnesium salt of tetraiodophenol- 
phthalein has been tried in doses ranging 
from 3 to 7 grams. Over this range there is 
produced a progressive increase in the den- 
sity of roentgen shadows of the gallbladder 
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(Fig. 1). It appears, perhaps due to its 
lower solubility, that a 5-gram dose gives a 
shadow of about the same density as a 3.5- 
gram dose of the sodium salt of tetraiodo- 
phenolphthalein (Fig. 2). We believe that 
the dose can be standardized at 4.5 to 5 
grams for shadows of optimum diagnostic 
density. 

The chief superiority of the magnesium 
salt of tetraiodophenolphthalein lies in its 
palatability and in the greatly reduced 
number and severity of symptoms experi- 
enced by those who take it. Table 1 shows 


; Magnesium Tetraiodophenolphthalein in Oral Cholecystography 
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that of the 25 patients who took both dyes 
19, or 76 per cent, had no symptoms what- 
ever with the magnesium salt of tetraiodo- 
phenolphthalein, whereas 3 ,or 12 per cent, 
had no symptoms with the sodium salt of 
tetraiodophenolphthalein. After taking the 
magnesium salt 4, or 16 per cent, were 
nauseated, I, or 4 per cent, vomited and 2, 
or 8 per cent, had diarrhea. After taking 
the sodium salt 24, or 80 per cent, were 
nauseated, 6, or 26 per cent, vomited and 
3, or 12 per cent, had diarrhea. It should 
be noted, moreover, that the nausea ex- 


Fic. 2. Cholecystograms of a patient at fourteen, sixteen and eighteen hours after taking 3.5 grams of 
sodium tetraiodophenolphthalein (above) and 5 grams of magnesium tetraiodophenolphthalein (below) 


are of about equal density. 
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TABLE 
COMPARISON OF SYMPTOMS IN A SERIES OF CASES 
TAKING BOTH THE MAGNESIUM AND SODIUM 
SALT OF TETRAIODOPHENOLPHTHALEIN 


. | 
Magnesium | Sodium 
| Tetraiodo- |  Tetraiodo- 
phenolphthalein | phenolphthalein 


Num-| Per | Num-| Per 
| ber cent ber | cent 
Cases 25 25 
No symptoms 19 76 3 12 
Nausea 4 16 20 8c 
Vomiting I 4 6 2 
Diarrhea 2 8 3 12 


perienced by a few after taking the mag- 
nesium salt was of a minor grade in prac- 
tically every instance. 

In comparing the symptoms in the first 
100 cases with a total of 111 administra- 
tions of magnesium tetraiodophenolphthal- 
ein with 2,368 consecutive administrations 
of sodium tetraiodophenolphthalein using 
several methods, the comparison is like- 
wise strikingly favorable to magnesium 
tetraiodophenolphthalein, as is shown by 
Table u. 

After taking the magnesium salt of 


TaBLe II 


COMPARISON OF SYMPTOMS IN TWO SERIES OF 
CASES, THE ONE TAKING THE MAGNESIUM 
AND THE OTHER THE SODIUM SALT OF 
TETRAIODOPHENOLPHTHALEIN 


Magnesium Sodium 
Tetraiodo- Tetraiodo- 
| phenolphthalein) phenolphthalein 


Num-| Per | Num- | Per 
| ber | cent ber cent 
Administrations | III | | 2,368 | 
No symptoms | 83 74.7 | 1,021 | 43.1 
Nausea | 18 16.2] 701 29.6 
Vomiting 4 3.6 445 18.7 
Diarrhea 1! 9.9 | 386 | 16.2 
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tetraiodophenolphthalein 83, or 77.4 per 
cent, were symptom-free; 18, or 16.2 per 
cent, were nauseated; 4, or 3.6 per cent, 
vomited, and 11, or 9.9 per cent, had 
diarrhea. After taking the sodium salt of 
tetraiodophenolphthalein 1,021, or 43.1 per 
cent, were without symptoms; 701, or 29.6 
per cent, were nauseated; 445, or 18.7 per 
cent, vomited, and 386, or 16.2 per cent, 
had diarrhea. No other evidence of irrita- 
tion has been observed, and no toxic symp- 
toms have been experienced with the mag- 
nesium salt of tetraiodophenolphthalein. 
With the sodium salt of tetraiodophenol- 
phthalein headache, vertigo, chills and 
abdominal cramps have occasionally been 
noted. 
SUMMARY 


1. A method of preparing a magnesium 
salt of tetraiodophenolphthalein is given. 

2. It appears from results obtained in a 
preliminary trial that it is superior to 
media at present in use for oral cholecys- 
tography. 

3. Its chief distinguishing qualities are 
palatability, minor irritating effects on the 
gastrointestinal tract and freedom from 
toxicity in amounts employed in clinical 
work. 

REFERENCES 


1, GranaM, E. A., and Coe, W. H. Roentgenologi- 
cal examination of the gall-bladder. Prelimi- 
nary report of a new method utilizing the 
intravenous injection of tetrabromphenol- 
phthalein. 7. dm. M. Ass., 1924, 82, 613-614. 

. Menees, T. O., and Rosinson, H. C. Blodgett 
Memorial Hosp. Proc., 1925. 

3. Menees, T. O., and Rosinson, H. C. Oral ad- 
ministration of sodium tetrabromphenolphthal- 
ein; preliminary report. Am. J. RoENTGENOL. 
& Rap. THERAPY, 1925, 7}, 368-369. 

4. Menees, T. O., and Rosinson, H. C. Oral ad- 
ministration of tetraiodophenolphthalein for 
cholecystography. Radiology, 1925, 5, 211-221. 

5. GrauaM, E. A., Cote, W. H., and Corner, G. H. 
Cholecystography; experimental and clinical 
study. 7. 4m. M. Ass., 1925, 84, 14-16. 


VoL. 39, No. 3 


CALCULI IN THE SEMINAL VESICLES 
REPORT OF CASE 
By NORRIS J. HECKEL, M.D., F.A.CS. 


CHICAGO, ILLINOIS 


T= presence of calculi in the seminal 
vesicles is always a rare and note- 
worthy occurrence. The spectacular ar- 
rangement of the stones, which appear in 
the roentgenogram as a beaded necklace 
twisted upon itself, provides the feature of 
interest in this report. 


S.V., male, aged forty-seven, was referred to 
me, in November, 1934, because of nocturia, 
nycturia, dysuria, hematuria and inability to 
empty the bladder. His symptoms began two 
years ago with nocturia, which has become 
progressively worse until at present he must 
get up five or six times at night, and during the 
past five months nycturia has occurred almost 
every night. Also, there is difficulty in starting 
a stream, a lack of force, and two days ago 
blood was noticed in the urine. 

The only significant fact in his past history 
is a duodenal ulcer, complicated by four attacks 
of hemorrhage which responded to medical 
treatment each time. 

Physical Examination. The general examina- 
tion is not important and only the urological 
findings are given. The external genitalia are 
normal. The rectal examination revealed a 
prostate smooth, firm and not much enlarged; 
the seminal vesicles full and indurated. When 


the bladder was catheterized, 10 ounces of 


residual urine was obtained; this was confirmed 
by several examinations. 

In the cystoscopic examination no stones, 
tumors nor diverticula were observed, and 
both ureteral orifices appeared normal. There 
was a generalized cystitis. From bladder neck 
to the veru, no obstruction could be seen to 
account for the patient’s retention of urine. 

Although the neurological examination was 
essentially negative, it was the opinion of the 
neurologist that this residual urine was caused 
by a disturbance of the nerve supply tc the 
bladder. 

Laboratory Findings. Blood: blood pressure, 

30/78; hemoglobin, 78 per cent; white blood 
cells, 18,000; red blood cells, 3,950,000; blood 
chemistry: total non-protein nitrogen, 73.4; 
creatinine, 2.9; Wassermann reaction was nega- 


tive. Spinal fluid, normal. Urine: albumin, 1+; 
white blood cells, 560; and red blood cells, 20 
per cubic centimeter; culture, B. co/i. 

Roentgen Findings. A plain roentgenogram 
of the urinary tract revealed calculi in the 
prostate and the unusual arrangement of shad- 
ows in the seminal vesicle as shown in Figure 
1. The excretory pyelograms gave no visualiza- 
tion of the kidneys, but in the last film appeared 
a normal bladder outline. 


Fic. 1. Roentgenogram (retouched) showing 
calculi in seminal vesicles. 


Subsequent Course and Treatment. Because of 
the renal insufficiency, this patient was treated 
with an indwelling catheter, and although the 
drainage has been continuous over a period of 
two years, the non-protein nitrogen has ranged 
from 73.4 to 108; creatinine from 2.9 to 6.5, and 
urea nitrogen from 49.5 to 66. He still has 6 
ounces of residual urine. His general health, 
however, has been good enough to permit him 
to carry on his daily business as a broker. No 
attempt has been, nor will be, made to correct 
surgically the neurogenic disturbance of the 
bladder, and since the calculi in the seminal 
vesicles are not the cause of his symptoms they 
will not be removed. 
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DISCUSSION 

The opinions concerning the etiology of 
calculi in the seminal vesicles are as numer- 
ous as the authors writing on the subject. 
According to some, the stones develop be- 
cause of stagnation, poor drainage and in- 
fections. Others observed that the con- 
cretions form around spermatozoa. Young 
states that the most common causes of 
calcification in theseminal vesicles are tuber- 
culosis or other chronic inflammations. 

The symptoms vary and may be quite 
interesting. Perineal ache, painful coitus, 
priapism, frequency, dysuria and even 
hematuria are recorded. For instance, 2 
patients reported by Vaughan had hema- 
turia. At other times the stones may pro- 
duce atypical complaints. Such were the 
complaints of a patient observed by James 
and Shuman in whom the symptoms were 
similar to those of renal calculi; the right 
kidney was operated upon but no calculi 
found. At autopsy the right seminal vesicle 
contained four stones. 

The majority of patients who have cal- 
culi in the seminal vesicles, however, do 
not have symptoms and the stones are 
found only at necropsy. 

The size of the stones varies from that 
of a buckshot to that of a cherry stone. 
Belfield contends that organic concretions 
with lime salts not exceeding the size of 
the former are not uncommon, but larger 


Norris J. 


Heckel Marcu, 1938 
ones are unusual. In numbers, a very few 
up to 157 in Beyer’s patient, or 200 as 
reported by Albers have been found. The 
chemical analysis reveals calcium phos- 
phate and carbonate in the majority of 
examinations. 

The diagnosis is usually made from the 
roentgenogram; more rarely from the rectal 
examination. 

When aggravating symptoms are pres- 
ent surgical treatment may be necessary, 
but quiescent calculi, as in the patient re- 
ported, should not be disturbed. 
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RHYTHMIC CYCLIC ALTERNATING ACTIVITY OF THE 
KIDNEYS AND RHYTHM OF OTHER 
ORGANS IN GENERAL 


By M. J. S. PILLAI, L.R.C.P. & S., L.R.F.P. & S. (Glas.), D.R. (Univ. Edin.) 


Medical Superintendent and Acting Director 


The Barnard Institute of Radiology, Government of Madras 
MADRAS, INDIA 


HE accompanying series of roentgeno- 

grams (Figs. 1, 2, 3, 4, § and 6) demon- 
strates the principle of rhythmic activity 
of the kidneys in particular. In 1933, after 
a study of several cases of excretory pyelog- 
raphy, I came to the conclusion that there 
is an alternating rhythmic activity of the 
kidneys. This observation was incorpor- 
ated in the Annual Administration Report 
for the year 1933 of the Barnard Institute 
of Radiology, Madras. It was then noted, 
in a few cases where intravenous pyelog- 
raphy was carried out, that an alternating 
cyclic action of the kidneys existed, the 
right kidney concentrating the iodine salt 
while the left excreted a proportionately 
greater amount of salt, and vice versa. A 
phase of subdued or basal activity goes on 
in one kidney while, in the other, a phase 
of accelerated secretion predominates. This 
alternating cyclic action, which has been 
noted to take place every fifteen to twenty 
minutes, varies considerably in different 
individuals and is more marked in those 
with an increased basal metabolic rate. 
Further work along these lines is being 
carried out in cases of exophthalmic goiter 
and myxedema. 

Forsgren has shown (see Editorial Re- 
view in the British Medical Fournal of 
October 12, 1935, regarding the subject of 
rhythmic body functions) that a diurnal 
rhythmic activity obtains in the liver by 
estimating glycogen content at different 
periods and also by the amount and char- 
acter of bile in the gallbladder showing 
diurnal rhythm. 

That the demonstration of this rhythmic 
activity of the liver is within reach of roent- 


genologists is shown by the fact that in a 
series of roentgen examinations carried out 
by me in this Institution it was noted that 
roentgenograms of the liver showed alter- 
nating periods of increased and decreased 
density. 

In addition to the periodic variability in 
density in the kidneys and the liver (as 
noted in the roentgen examination) the 
rate of excretion in the former as seen in 
the roentgenoscopic examination and the 
corresponding variability of the size of the 
gallbladder after “‘stipp” administration in 
the latter confirms the periodic rhythmic 
activity of these organs. 

Considering that there is a periodical 
dilatation and contraction of the spleen 
and of the gallbladder and periodic activity 
of several organs of the body, some with 
bilateral representation, e.g., ovaries, 
testes, mammary glands, etc., one is led 
to believe that this rhythmic activity is a 
general property of each organ and of all 
the organs as a whole. The alternating ac- 
tion of the respiratory system wherein 
there is greater flow of breath through one 
nostril compared with that through the 
other, corresponding to the change of side 
of a sleeping person, which changes appear 
to occur about every forty minutes, also 
confirms the rhythmic activity of the or- 
gans of the respiratory system. I am quite 
sure that further experiment will demon- 
strate that this rhythmic activity is a uni- 
versal factor in the animal kingdom. 


Acknowledgments are made to Captain T. W. 
Barnard, Director, the Barnard Institute of Radi- 
ology, Government of Madras, and to Colonel M. M. 
Cruickshank, I.M.S., Surgeon, Government General 
Hospital, Madras. 
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Fic. 1. Five minutes after intravenous injection of uroselectan. 


Fic. 2. Fifteen minutes after intravenous injection of uroselectan. 

Fic. 3. Thirty minutes after intravenous injection of uroselectan. 

Fic. 4. One hour after intravenous injection of uroselectan. 

Fic. 5. One and a half hours after intravenous injection of uroselectan. 


Fic. 6. Two hours after intravenous injection of uroselectan. 
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RADIOLOGICAL EDUCATION IN ENGLAND* 


By A. E. BARCLAY, M.A., D.M., D.M.R.E. (Camb.), F.A.C.R. 


Honorary Radiologist to the Nuffield Institute for Medical Research 
OXFORD, ENGLAND 


HISTORICAL 


OW widespread was the interest in the 

thrilling months that followed the dis- 
covery of the x-rays is well shown by the 
attendance register of a meeting held in 
London on November 5, 1897. The list of 
those present includes physicians, sur- 
geons, general practitioners, physicists, 
manufacturers of electrical and _ photo- 
graphic apparatus, photographers, business 
men, politicians, and, in fact, every Tom, 
Dick and Harry. This meeting was the be- 
ginning of radiological education in Eng- 
land, for it led to the formation of the first 
society for the study of x-rays, the Roent- 
gen Society. Formed in 1897, it. still 
flourishes, incorporated with the British 
Institute of Radiology. Moreover, the first 
x-ray journal, The Archives of Skiagraphy, 
founded only four months after the dis- 
covery, was taken as its official organ and 
there is an unbroken sequence of publica- 
tion to the present day. 

Among those who took up x-ray work 
there were only a few medical men, for the 
new photography was regarded as a tech- 
nique with a limited field of usefulness in 
the detection of fractures and foreign 
bodies. Of the laymen some photographers 
turned their ability to produce pretty pic- 
tures to practical account—one such was 
the most successful private roentgenog- 
rapher in London till war days or even 
later, much to the distress of his medical 
competitors. Men who knew some ele- 
mentary electricity and could deal with 
makeshift apparatus were in their element. 
The ability to produce an x-ray picture 
was the one and only necessary qualifica- 
tion to the practice of radiology. 

For many years the radiologist’s chief 
concern was the production of pictures and 
he had little time for the study of that vast 


subject that we now know as radiology. 
Our medical brethren were dreadfully slow 
to realize the fallacies and difficulties of 
roentgen interpretation and the early 
workers were sorely put to it to justify 
their existence as radiologists. So far as 
his colleagues were concerned, the science 
of medical radiology was hardly recognized 
until the Great War made the importance 
of the subject self-evident. The War put 
radiology on the map, for the tragedies 
due to utter ignorance of the subject soon 
became common knowledge, and made it 
obvious that the roentgenogram was not 
an open book that anyone could read; it 
was printed in a language requiring special- 
ized study. At that time there were few 
who had acquired this specialized knowl- 
edge, and one remembers numbers of in- 
stances of men who had literally no experi- 
ence or knowledge, some of them not even 
medically qualified, who came beseeching 
for a day or so of instruction because they 
had been posted in charge of the x-ray work 
of war hospitals. 


THE CAMBRIDGE DIPLOMA 
IN RADIOLOGY 


In 1916 Thurstan Holland, in a Presi- 
dential Address to the Roentgen Society, 
pointed out that the War had revealed in 
tragedy the criminal folly of placing un- 
trained men in charge of x-ray depart- 
ments. The moment was opportune for the 
first serious attempt to provide a systemat- 
ic course of training for those who wished 
to study radiology. Neither of the existing 
Societies, even if they had had sufficient 
standing in the profession, could sponsor 
such work, and it was clear that if a quali- 
fying examination was to take rank it must 
be put under the aegis of one of the univer- 
sities. I well remember the first meeting— 


* Read at the Fifth International Congress of Radiology, Chicago, IIl., Sept. 13-17, 1937. 
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sociable, enthusiastic, quite informal, and 
of the type which says “here is something 
that must be done; let’s do it at once.”’ It 
fell to my lot to sound the University of 
Cambridge, for it was agreed that the 
prestige of its Medical School, if it could 
be persuaded to undertake the task, would 
do much to establish the standard of a 
diploma. Within two days the foundations 
had been laid at Cambridge. The wheels 
of our old universities move very slowly, 
however, and it was not until I9!1g9 that 
the course was finally arranged. The first 
examination was held in 1920. The syllabus 
was fairly strong on the diagnostic side, but 
roentgen and radium therapy were still 
very much in their childhood’s stage of 
empiricism. Electrology had to be in- 
cluded in the course for two cogent reasons, 
which can hardly be regarded as such to- 
day: (1) roentgenology and electrology were 
both dependent on electricity, and (2) 
there was not a living to be made from 
radiology alone. Hence, the new qualifica- 
tion became the Diploma in Medical 
Radiology and Electrology. 

Cambridge is a small country town, 
dominated by a large University, and its 
one hospital was obviously too small to 
provide either facilities or teaching ma- 
terial for more than two or three students. 
Clearly the case was comparable to the 
ordinary medical curriculum of the Uni- 
versity, in which the pre-clinical teaching 
is done in Cambridge and the clinical work 
chiefly in the wards of the London hospi- 
tals. The importance of physics in the de- 
velopment of radiotherapy was beginning 
to be realized, and it was therefore arranged 
that this subject, together with elementary 
radiology and electrology, should be done 
either in Cambridge or in London. The 
clinical work would follow later in the x-ray 
departments of the London hospitals and 
would be combined with systematic lec- 
tures by specialists in their own subjects. 
These were to be given under the auspices 
of a new medical society, which shortly 
afterwards became the British Institute of 
Radiology, whose chief object was to ad- 
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vance education in medical radiology. It 
had only a small membership and financial 
difficulties soon arose. Hence, with many 
misgivings, it incorporated the original 
Roentgen Society, with its mixed member- 
ship, and therefore ceased to be purely 
medical. Nevertheless, the liaison with 
Cambridge in teaching for the diploma con- 
tinued and has always worked smoothly 
and satisfactorily, for the non-medical 
members left this side of the Institute’s 
activities entirely to the medical members. 

At first the diploma was granted to a 
certain number of the senior radiologists 
on presentation of a thesis. Some 32 di- 
plomas were granted in this way, some of 
them going to distinguished American 
candidates. The syllabus for the examina- 
tion was intended to be an outline of 
radiology; no more was possible in six 
months, a period later extended to one 
academic year. It ensured, however, that 
successful candidates must have a reason- 
ably sound groundwork on which to build 
the experience that would come later. 
Various minor changes have been intro- 
duced in the curriculum to meet the ever 
widening scope of radiological practice, but 
the original syllabus was sound and no 
radical changes have been necessary. When 
the course was extended to one academic 
year a thesis was demanded in addition 
to the examination, but this was aban- 
doned, as, although it stimulated the good 
man to original work and research, it was 
of no value to the average candidate and 
did not ensure that he gained the all-round 
knowledge and experience as assistant in a 
department during the final three months 
that were allotted for this exercise. The 
routine course, therefore, was extended to 
cover the full academic year. 

At this time also the cooperation of 
pathologists was enlisted, and this side of 
the subject was brought up to as high a 
standard as could be aimed at in the limited 
time at the student’s disposal. Another 
modification which experience showed to be 
very necessary was the insistence on 
reasonable post-graduate clinical experi- 
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ence before taking up the specialized study 
of radiology. The examination, divided 
into two parts, was searching: two written 
papers in physics and two in radiology, 
together with a practical examination in a 
physics laboratory, a viva voce of about 
twenty minutes in radiology and one of a 
shorter period in electrology. It was re- 
garded by the examiners as a pass, not as 
an honors, examination, and the stand- 
ard required, if it could be expressed in 
figures, was at least 75 per cent. Some 400 
diplomas have been granted by examina- 
tion; roughly speaking, three-quarters of 
these have been taken by graduates of 
British universities and a quarter by men 
from our colonies and dependencies, with a 
sprinkling of other nationals, two from the 
United States of America, four Japanese, 
five Dutch, six Greek, seven Rumanian, 
two Egyptian, three German and eight 
Chinese. 
OTHER DIPLOMAS 

It had been hoped by the originators of 
the scheme that there would be one 
diploma in radiology and one only, but the 
insistence of Cambridge on students being 
trained for the examination in classes for 
which the University was responsible led 
to the starting of two other diplomas, the 
one in Liverpool under Thurstan Holland, 
and the other in Edinburgh. For these two 
new diplomas the syllabus was very similar 
to that of Cambridge, but the number of 
candidates was restricted to, say, six for 
each class, owing to the limited facilities 
for clinical work, as compared with those 
of the numerous teaching hospitals in 
London, which are all schools of London 
University. In 1926 a Professorship of 
Radiology was attached to London Uni- 
versity, and, as was natural, a move was 
made to establish yet another diploma. 
Why should its schools teach for a diploma 
granted by another University; why not 
have a London University diploma? Ac- 
cordingly, the Academic Diploma in Radi- 
ology, which did not include any electrol- 
ogy, came into existence. At the same time 
the Conjoint Board of the Royal College 
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of Surgeons and the Royal College of 
Physicians also decided to grant a diploma 
for men in the Services, colonial and over- 
seas doctors, who could not attend the 
recognized courses but who might have 
learned their radiology elsewhere. This 
diploma has not, however, attracted many 
candidates. 

It was expected that this plethora of 
diplomas would very seriously affect the 
Cambridge entry, but in point of fact the 
average entry of between twenty-five and 
thirty has persisted. It was also prophesied 
that it would lead to a lowering of stand- 
ards in order to attract students, but this 
prophecy has not been fulfilled. 

Very recently two diplomas have been 
instituted in Australia, one in Sydney, 
where as yet no examinations have been 
held, and the other in Melbourne, where 
separate diplomas in diagnostics and ther- 
apy, including electrotherapy, have been 
scheduled. Only one examination has been 
held so far, and the candidates all entered 
for the diagnostic diploma. These Aus- 
tralian diplomas are based on approxi- 
mately the same syllabus as those of the 
English ones, and the Melbourne papers 
indicate a high standard. The insistence on 
two years of clinical medicine after quali- 
fication before taking up radiology and on 
twelve months’ experience as assistant in 
a radiological department, are features 
that might well be copied. 

It will be seen, therefore, that in addi- 
tion to the original Cambridge diploma, 
which still draws about two-thirds of the 
candidates, we have three University di- 
plomas in the British Isles and two in 
Australia. The standards of all have been 
raised as the years have passed and as 
experience has been gained. There is no 
doubt that as a pass examination any of 
these diplomas is adequate to ensure that 
the successful candidate will have the 
basic knowledge of the subject. 


THE EFFECTS OF DIPLOMAS 


The effects of the establishment of the 
Cambridge diploma were definite: (1) the 
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standard of work all over the country was 
at once raised; (2) the diploma was recog- 
nized by all appointing bodies, and an un- 
qualified candidate stood no chance of ob- 
taining a radiological appointment; (3) the 
standard of applicant for the courses 
gradually rose, and today the candidates 
are, on the whole, much more highly quali- 
fied in medicine and surgery than was the 
case ten years ago—there is a good sprink- 
ling of men with the highest medical and 
surgical qualifications; (4) the door was 
firmly closed against the type of man who, 
without any knowledge of the subject, pur- 
chased expensive apparatus and set up as 
a radiologist. 

Unfortunately, in spite of the undoubted 
success and prestige of the diploma, the 
University of Cambridge has decided that, 
having performed the service of starting 
the course and setting radiology on its feet, 
it has fulfilled its part. It has therefore 
given notice to terminate its diploma in 
1941. What will be the outcome is not yet 
clear. Personally, I believe that the radiolo- 
gists now hold a strong enough position to 
undertake the sole responsibility for grant- 
ing a qualifying diploma. If such a diploma 
should be established, the University quali- 
fications might be allowed to lapse, and 
we should then have a one-portal system 
of entry that all will agree is the most 
satisfactory 


A FELLOWSHIP IN RADIOLOGY 


There can be no gainsaying the value of 
our diplomas as a qualifying standard, but 
a higher qualification has long been called 
for, one that will compare with the highest 
degrees in other branches of medicine. 
With this in view, the British Association 
of Radiologists was formed two years ago 
and has established a Fellowship. A num- 
ber of these fellowships have been granted 
to senior radiologists, as is usual in such 
matters, but hereafter the fellowship will 
be attained only by examination, which 
will be of a high honors standard. A strong 
feature of this examination is the insistence 
on a very sound knowledge of general medi- 
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cine, surgery and pathology, and to this 
end specialists in these branches will sit 
as examiners with the radiologists. Candi- 
dates must attain an honors standard in 
either diagnostics or therapeutics and also 
present a thesis in their honors subject. 
This fellowship examination is only open 
to candidates who have attained one of our 
recognized diplomas or that of the Ameri- 
can Board of Radiology. 


RADIOLOGY IN THE MEDICAL 
CURRICULUM 
There have been many moves to include 
radiology in the general medical curricu- 
lum, and this has been done in practically 
all our universities. Routine instruction is 
included in the anatomical course, but I do 
not know of any such instruction in the 
physiological side of the subject. Provision 
is also made for instruction in the final 
years of the curriculum and in most uni- 
versities a satisfactory, if brief, course is 
routine. In others, the course is perfunc- 
tory, both as to the time allotted and as 
to the nature of the teaching. The excuse 
is invariably that the time of the students 
is so limited that no further crowding of 
the course is possible. 


THE EDUCATION OF THE 
TECHNICIAN 

This brief summary would be incom- 
plete without a passing reference to the 
exceedingly valuable work done by the 
Society of Radiographers, which came into 
existence in 1921. This body, which in- 
cludes a very large proportion of the tech- 
nical assistants, is governed by a board on 
which radiologists are well represented. 
It is affiliated to and housed at the British 
Institute of Radiology. Everything pos- 
sible is done to ensure that members con- 
fine themselves to their rightful sphere, 
i.e., to the technical side of the subject. 
Members sign an agreement not toreport 
on roentgenographic examinations. The 
Society has more than a thousand mem- 
bers and is very active in protecting their 
interests. Its examinations, conducted 
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partly by roentgenographers and partly by 
medical radiologists, attain a high stand- 
ard; they are held simultaneously at five 
centers in the British Isles and also in 
South Africa, and all the papers are marked 
by the board of examiners in London. As 
the Society has grown in strength, the 
period and conditions of training for the 
examinations that lead to membership of 
the Society of Radiographers have been 
stiffened. The latest syllabus stipulates for 
two years’ training, which must be in one 
of the approved hospital schools. Success 
in this examination is now the only door 
through which the technician may become 
a member of the Society. The most recent 
move is the institution of a fellowship, 
which is open to workers of ten years’ 
standing on presentation of a thesis and to 
members of three years’ standing by ex- 
amination. A journal is now established on 
a modest scale, and, in brief, the Society 
not only flourishes, but works in entire 
harmony with the radiologists. 
THE FUTURE 

As to the future: Various changes in the 
course of training might be mentioned, but 
they are relative details. The greatest need 
in radiology is for men of the highest stand- 
ing in medicine. In no branch is it more 
essential that our graduates should be able 
to stand all square with their colleagues in 
other specialized branches. If they cannot 
do so, their departments are of relatively 
little value and the service might as well 
be supplied by intelligent technicians. It is 
only the ability to be a real consultant and 
to apply radiology to the problems of 
medicine, whether in diagnostics or thera- 
peutics, that justifies the specialist prac- 
tice of radiology. 

Another great need is experience in clin- 
ical medicine—the more the better—be- 
fore taking up radiology; the man who can- 
not see through his roentgen film or screen 
image to the clinical picture of a patient 
lying on his bed is as much use as a pa- 
thologist who does not see beyond the sec- 
tions under his microscope or a dermatolo- 
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gist who only thinks of ointments in the 
treatment of skin conditions. Radiology, to 
be of full value, must be one facet of clini- 
cal medicine, and must never be far sepa- 
rated from it; it may be carried out in a 
laboratory, but it is really a clinical and 
not a laboratory method. A radiologist 
without clinical experience is an anachro- 
nism. 

The standards required of a radiologist 
are high, yet the rewards are not great. In 
private practice the cost of apparatus and 
of keeping up to date, together with work- 
ing costs, soon reduce relatively high fees 
to a modest income, even for the successful 
practitioner, while the average man often 
has difficulty in balancing his desire to 
keep up to date with the need for cash 
with which to educate his family. Consid- 
ering the difficulties, the standard of work 
in private practice is good, but it is not, 
and cannot be, as high as that to be found 
in the hospitals, where our colleagues see 
to it that we are not hindered by lack of 
apparatus in rendering the most effective 
radiological service possible. 

The outlook for the private practitioner 
in radiology is none too bright. In England 
we depend very largely on the voluntary 
hospital, maintained by the gifts of the 
charitable. The radiologist gives his serv- 
ices to the hospital and expects his col- 
leagues, who work on the same basis, to 
send their private work to him at his con- 
sulting rooms. During the slump, many 
sought the service of the hospitals who 
would not otherwise have done so; yet, 
with the return of prosperity, these pa- 
tients do not go back to the private radiolo- 
gist. They and their friends found the 
hospital service efficient; why should they 
pay for services which, at the hospital, 
they can obtain free, or for a nominal fee? 
Of this modest fee, the radiologist often 
receives no share. Until recent years the 
voluntary hospitals were available only for 
those who accepted the charity of the insti- 
tution; but things are changing, and provi- 
sion is now being made for paying patients 
and the radiologist shares in the reduced 
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fees that are charged. Two scales of fees 
for such patients, graded according to in- 
come, have been drawn up by the British 
Institute of Radiology, and these have 
been of considerable value. When the work 
is done in a hospital department the radiol- 
ogist takes a fixed proportion of the fee. 
There is, however, much abuse, and many 
patients who could well afford to consult 
the radiologist in his private capacity are 
passed through the hospital services—our 
colleagues, acting in the interest of their 
patients, obtain their radiological infor- 
mation in the cheapest market and do not 
consider the problem of the radiologist, 
who is attempting against odds to provide 
the best possible private service. The prob- 
lem is becoming acute, for, even with the 
return of trade, the number of patients 
willing and able to pay private fees is not 
increasing. Roughly speaking, private work, 
on which the radiologist depends for his 
living, is at a standstill, whereas the work 
in hospitals tends to double itself every 
five or six years. This means that there is 
not only more unpaid work for him to do 
but that there must be more and more 
assistants in the hospitals. The salaries 
these assistants receive are low—learners’ 
salaries, as a rule—yet there are relatively 
few openings for these men when they 
have gained their experience. Good men 
will not be attracted to radiology if at the 
end of their probation there are not satis- 
factory openings for making a reasonable 
livelihood. The problem is parallel to that 
of the pathologists, and the only solution 
lies in adequately salaried posts, which, 
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under the voluntary hospital system, is 
almost impossible. The exploitation of the 
radiologist in the interests of economy in 
the voluntary hospitals is most unsatisfac- 
tory, for these hospitals cater more and 
more for patients who could well afford at 
least a modified fee. But changes are 
rapidly taking place. State and municipal 
hospitals are now challenging the efficiency 
of the voluntary system, and our voluntary 
hospitals must, sooner or later, become 
state aided, and the medical appointments 
will be salaried posts. So far as the radiolo- 
gist is concerned, the sooner this takes 
place the better, provided that the salaries 
are adequate. There is room for only a very 
limited number of radiologists who depend 
on private practice for their living and 
there is urgent need for ten times this 
number to cope with the demands of the 
hospital service. Permanent and _ ade- 
quately paid staffs are an essential condi- 
tion for efficiency in hospital services. 
SUMMARY 

In the British Isles we believe that we 
have a satisfactory standard for our diplo- 
mas. They ensure the basic knowledge on 
which to build experience. We now have 
also a fellowship for those who aim at 
higher standards. The most pressing prob- 
lem of the future does not lie in the educa- 
tion of the radiologist but in the fact that a 
larger number of radiologists is needed to 
deal with the hospital work than can be 
supported by private practice. The only 
solution lies in the creation of adequately 
paid hospital posts. 
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HETHER intensive roentgen therapy 

produces concomitant deleterious ef- 
fects on the lung is still a moot question. 
The increased use of protracted fractional 
irradiation and more intensive dosage from 
high voltage roentgen apparatus makes the 
question of damage to lung tissue during 
the course of irradiation of a cancerous 
breast very important. Clinical experience 
has indicated a definite resistance of lung 
tissue to irradiation. 

In 1922 Groover, Christie and Merritt? 
again called attention to the occurrence of 
pneumonitis following roentgen therapy 
for breast carcinoma and in 1934 Mc- 
Intosh® also noted this condition in report- 
ing the occurrence of pleuropulmonitis 
following protracted roentgen therapy 
through the thorax in the treatment of 8 
cases of cancer of the breast. 

In the course of our observation of hun- 
dreds of cases over a long period of time 
treated in the Radiation Therapy Depart- 
ment at Bellevue Hospital and in the New 
York City Cancer Institute, we were im- 
pressed with the absence of such occur- 
rences and in the Year Book of Radiology 
for 1935 stated that, in our opinion, when 
pleuropulmonitis did occur, as in the cases 
mentioned by McIntosh, it was due prob- 
ably to some difference in technique. Mc- 
Intosh irradiates directly through the 
chest; our method is to apply the rays tan- 
gentially to the chest wall. 

In 1936 Adair,' alluding to this comment 
of ours, stated that in his experience he 
had seen such occurrences in cases receiv- 
ing very heavy doses (over 1,200 r per 
portal). In younger people, Adair says, 
this phenomenon is more apt to occur. He 
further states that, despite the heavy irra- 
diation delivered with the large 4 gram 
radium pack, pneumonitis did not occur. 


While metastatic involvement of lung and 
pleura has not infrequently been encount- 
ered in our autopsy study of patients dead 
of breast carcinoma, in no instances have 
we noted pleuropulmonitis due to irradia- 
tion. 

Because of these statements by various 
authors regarding the development of 
pleuropulmonitis following irradiation, we 
undertook a special study of the effects of 
intensive irradiation in 7 selected cases 
treated on the Radiation Therapy Service 
of Bellevue Hospital over a long period of 
time. Roentgenograms of these cases were 
studied before, during and after treatment. 
We shall not discuss at length our tech- 
nique, but we are of the opinion that direct 
irradiation through the lung in the treat- 
ment of cancer of the breast is not advis- 
able. That is why our method of roentgen 
therapy is limited to the tangential tech- 
nique. 

All the cases were of women with defi- 
nite malignant breast lesions. Of the 7 
cases, 3 were postoperatively treated; I 
was given preoperative and postoperative 
irradiation; 3 cases were treated solely by 
irradiation. High voltage roentgen therapy 
was employed exclusively, but in 2 cases 
additional irradiation was administered 
with either the large radium pack or inter- 
stitial radium needle implantation. 

The patients were of various ages, the 
youngest thirty-nine and the oldest sev- 
enty-one. All but one were married or had 
previously nursed children. The period of 
observation extended over a period of 
three months to two and one-half years. 
Interpretation of the roentgenograms was 
made for us by Dr. Lewis J. Friedman, 
Director of the Roentgen Department of 
Bellevue Hospital. In all the 7 cases 
treated and reported herewith, the roent- 
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gen-ray factors used were identical: 200 
kv., 4-6 ma., 40 cm. target distance, 0.5 
mm. copper plus I mm. aluminum filtra- 
tion, and the treatment was always given 
in divided doses unless otherwise stated, 
each dose being 150 r, measured in air. The 
plan of treatment and the portals used 
were as follows: The anterior chest and 
axilla were treated tangentially, with two 
crossfiring 20 X20 cm. fields; the roentgen 
rays in the upper field centering at the mid- 
clavicular region; the lower, at the level of 
the fifth rib, thus producing a maximum 
of radiation over the anterior midchest and 
axilla. The posterior treatments over the 
scapula were given at a tangent with rays 
centering at the posterior axilla. Except in 
rapidly given preoperative roentgen irra- 
diation, one area was treated each day, the 
areas being alternated so that each re- 
ceived a treatment every third day. 

The radium pack used is composed of 
5 grams of radium element with a filtration 
of 0.5 mm. platinum plus 5 mm. lead. This 
is applied at right angles to a 7 X10 cm. 
area at a distance of 6 cm. 

CASE REPORTS 

Case 1. E. D., aged thirty-nine, weight 140 
lb., single, white woman. The patient was ad- 
mitted on February 14, 1934, when she showed 
massive involvement of the right breast with 
a carcinoma of the inflammatory type which, 
in the opinion of the surgeons, was inoperable. 
A preliminary roentgen examination of the 
chest showed no lung involvement. Between 
February 14 and April 2, 1934, roentgen treat- 
ment was given to three areas, upper anterior 
right chest, lower anterior right chest and 
right scapula areas, each anterior area receiving 
2,000 r and the posterior area, 1,600 r, making 
a total of 5,600 r directed into the chest. In 
May, the patient was treated with the radium 
pack directed over three areas, inner right 
breast, outer right breast and axilla. The radia- 
tion was directed at right angles to the lung. 
The areas were treated on alternate days, 
5,000 mg-hr. each to one area. From May 28, 
1934, to June 27, 1934, the inner breast area 
received 45,000 mg-hr.; outer breast 35,000 
mg-hr., and the axilla, 40,000 mg-hr., a total 
of 120,000 mg-hr. 
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A roentgenogram of the chest taken March 
31, 1934, after the preliminary treatment was 
completed, showed no lung changes. The skin 
at this time developed a second degree burn but 
at no time did the patient have any symptom 
or sign indicative of lung pathology. Roent- 
genogram of the chest on July 12, 1934, again 
showed the lungs to be clear. Similar roentgeno- 
grams were taken in August and October, 1934, 
January and June, 1935, and February, 1936. 
In none of these was there any evidence of 
change in the lung parenchyma or pleura. The 
patient has been examined at monthly intervals 
and to date there is no pleuropulmonitis. 


Comment. In this case, even though mas- 
sive dosages of both roentgen rays and 
radium were administered, no pleuropul- 
monitis has ever manifested itself. 


Case 1. H. S., female, aged seventy-one. In 
May, 1934, the patient was admitted with an 
inoperable carcinoma of the right breast with 
large fixed axillary nodes. She was very thin 
and weighed only too Ib. It was decided to 
treat the lesion only with intensive roentgen 
therapy. 

The roentgenogram taken May 3 showed no 
lung involvement. From May 7 to June 14, 
1934, she received treatment to the three chest 
areas, upper right chest, lower right chest and 
posterior right scapula. Each area received a 
total of 2,000 r, making a total of 6,000 r. A 
chest roentgen examination made July 25, 1934, 
showed no lung changes. 

On July 25, 1934, the axillary nodes had dis- 
appeared and the breast had shrunk to one- 
third of its original size. As this condition did 
not change, from September 12 to October 24, 
1934, a second series of roentgen treatment was 
applied as before with a dosage of 1,390 r to 
the right lower chest, 1,540 r to the right upper 
chest and 1,540 r to the scapula area, making a 
total of 4,470 r given. The chest plate on Octo- 
ber 29, 1934, five days after treatment was 
completed, again showed no lung alteration. 
The patient would not come to the clinic dur- 
ing the winter months but a roentgenogram 
taken in June, 1935, when she again appeared 
at the clinic showed no pathology in the lung 
tissue. 


Comment. To date the local condition has 
remained stationary but even though pel- 


VoL. 395 No. 3 


vic metastases have appeared, no pleuro- 
pulmonitis has been detected. 


Case ut. H. R., a married woman, aged 
forty-four, and weighing 112 lb., was admitted 
to our service on December 5, 1935. She had 
carcinoma of the right breast with a mass 12X 
6 cm. in the lower half. Preliminary roentgen 
examination of the chest showed no involve- 
ment of either lung. 
nine intensive roentgen treatments was given 
directly over the tumor. Two areas, upper and 
lower right breast, each received 150 r daily, 
and a total of 1,200 r was given in four days to 
the combined areas. A radical mastectomy 


was carried out four days after completion of 


the roentgen treatment. On December 27, 
1935, postoperative roentgen therapy was be- 
gun in the routine manner to the upper right 
chest, lower right chest and right scapula areas. 
Krom December 27, 1935, to February 10, 1936, 
each anterior chest area received 1,500 r and 
the posterior 2,100 r, a total of 5,100 r. 

The chest examination of February 21, 1936, 
eleven days after treatment was completed, 
showed no lung changes, although the skin 
developed a second degree burn. To date, there 
have been no demonstrable recurrences or 
metastases or any pneumonitis. 


Comment. Although this patient, who 
was physically poorly developed, had re- 
ceived intensive irradiation sufficient to 
cause a second degree burn of the skin, 
yet no demonstrable pleuropulmonitis de- 
veloped. 


Case Iv. L. H., female, aged sixty-six, weight 
142 lb. In August, 1933, this patient was re- 
ferred to our service following two previous 
removals in a year of a local breast tumor, the 
first being reported to have a benign pathology, 
the second, on pathological examination, as 
duct cell carcinoma with metastatic lymph 
node involvement. No further surgery was at- 
tempted. There was no palpable breast or 
lymph node pathology at the time of treatment. 

She was given in turn, roentgen irradiation, 
interstititial radium and radium pack treat- 
ment. From August 3 to 15, 1933, two areas 
were treated on alternate days, right breast 
and axilla with a 10X15 cm. field and right 
supraclavicular area with a 10X15 cm. field. 
Each area received a total of 750 r, a total of 
1,500 r of roentgen therapy. A chest roent- 
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genogram taken August Ig, 1933, showed no 
lung pathology. On August 24, 1933, ten 6 mm., 
3 mg., radium element needles were placed 
about the periphery of the right breast, a total 
dose of 5,184 mg-hr. being given. From Novem- 
ber 6 to December 6, 1933, a second series of 
roentgen treatments was given 1,500 r to each 
of the two areas, with a total of 3,000 r. The 
patient remained well. Between June 27 and 
July 16, 1934, a a prophylactic series of roentgen 
treatments was given to two areas, upper right 
chest and lower right chest, in the routine 
manner; 20X20 cm. fields exposed tangentially 
and overlapping in the anterior midchest re- 
gion. Alternate areas were treated each day, 
each area receiving a total of 1,200 r, a total 
of 2,400 r being given. The patient remained 
well until June 12, 1935, when a mass 4 cm. 
in diameter recurred in the right breast, to- 
gether with small axillary nodes; the chest 
roentgenogram taken at this time showed no 
lung changes. 

From June 12 to July 25, 1935, intensive 
roentgen therapy was given again to three areas 
in the routine manner already described— 
upper right anterior chest, lower right anterior 
chest and right scapula areas, each receiving 
1,500 r, a total of 4,500 r being given over the 
lung. Though the mass almost disappeared, 
additional therapy was given in the form of the 
radium pack. Two areas were exposed, lateral 
right breast and right axilla. Between August 
28 and September 23, 1935, each received 
45,000 mg-hr., making a total of go,o0oo mg-hr. 
delivered to the chest. Three weeks later the 
mass had disappeared and the skin was deeply 
bronzed. A roentgenogram of the chest taken 
December 20, 1935, showed no changes in the 
lungs or pleura. The roentgen examination was 
repeated on January 30, 1936, more than two 
and a half years after the first treatment, and 
again no lung changes were found. The patient 
has remained without apparent recurrence to 
the present date. 


Comment. In spite of repeated intensive 
roentgen therapy and large doses of radium 
applied in this case, there occurred at no 
time any evidence of pleuropulmonitis. 


Case v. T. W., a married woman, aged fifty- 
two, was admitted on March 45 1935, following 
a radical mastectomy for carcinoma of the left 
breast. Two and one-half months previously, 
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the patient already had left axillary recur- 
rence. On admission, she weighed 107 |b. 

The roentgenogram of the chest, taken 
March 6, 1935, showed no lung changes. From 
March 4 to April 30, 1935, she received roent- 
gen therapy to the customary three areas, 
upper and lower left chest and posterior left 
scapula on alternate days. Each area received 
1,200 r, a total of 3,600 r delivered through lung 
tissue. 

The roentgenogram taken June Ig, 1935, 
showed no lung changes. Because of residual 
nodes, radium pack therapy was given to the 
left axilla and to the left supraclavicular areas 
from August 7 to 15, 1035, alternate areas 
being treated on alternate days. Each area re- 
ceived 30,000 mg-hr. 

A roentgenogram taken September 12, 1935, 
showed no lung changes. The recurrences dis- 
appeared under this therapy. On February 6, 
1936, the roentgen examination of the chest 
again revealed no lung pathology. 

She remained free from recurrences but be- 
cause of the danger of residual cancer cells, 
the routine high voltage roentgen therapy was 
repeated. From March 4 to April 15, 1936, the 
left upper chest received 1,200 r; the left lower 
chest 1,200 r, and the posterior scapula 1,650 
r, a total of 4,050 r. This produced desquama- 
tion of the chest wall, yet a roentgenogram 
taken May 21, 1936, showed normal lung tissue 
with no signs of pleuropulmonitis. 


Comment. As in the other cases where in- 
tensive irradiation was administered no 
pleuropulmonitis was manifested. 


Case vi. A. O., female, aged fifty-two, 
weighing 127 lb., was admitted August 5, 1935. 
Fight months previously she had had a radical 
mastectomy for a lump of two years’ duration 
in the left breast. Upon admission, there was 
a small node in the left supraclavicular region. 

A roentgen examination of the chest taken 
August 15, 1935, showed extensive fibrosis of 
both lungs, in other words lung tissue already 
damaged by pre-existing disease. Between 
August 13 and September 26, 1935, she re- 
ceived roentgen treatment in the routine man- 
ner to the left upper chest, left lower chest and 
posterior left scapula areas, one area being 
treated on alternate days. Each area received 
1,500 r, a total of 4,500 r to the combined areas. 
Desquamation of the skin of the anterior left 
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chest and axilla followed the treatments. She 
developed no untoward symptoms during or 
following irradiation and the roentgen examina- 
tion of the chest on February 7, 1936, showed 
no change in the lung fibrosis on either side. 

Since there was a recurrence in the left axilla 
and several small left supraclavicular nodes, 
radium pack treatment was given from Janu- 
ary 23 to February 7, 1936, to these two areas, 
alternate areas being treated daily. Each re- 
ceived 35,000 mg-hr., the total irradiation 
being 70,000 mg-hr. The skin over these areas 
had a very marked erythema. The recurrence 
shrunk to a fibrotic thickening below the an- 
terior axillary fold. 

The chest roentgenogram of May 20, 1936, 
three months after treatment, showed an un- 
changed fibrosis of both lungs. 


Comment. In this case, a woman with a 
lung already showing changes due probably 
to a recurrent bronchitis as indicated by 
the past history was apparently unaffected 
by the heavy bombardment of intensive 
deep roentgen irradiation. 


Case vit. F. D., female, aged forty-eight, 
weight 146 lb., was admitted to the radiation 
service following a simple palliative right mas- 
tectomy five weeks previously. There was still 
present a hard fixed node in the right axilla. A 
roentgenogram of the chest taken before the 
treatment showed no lung pathology. 

From June 5 to July 10, 1933, she received 
deep roentgen therapy to three areas, posterior 
right chest with a 20X20 cm. field, anterior 
right chest with a 20X20 cm. field and right 
supraclavicular area with a 9X12 cm. field. 
One area was treated daily, each area receiving 
one exposure every third day. The total radia- 
tion delivered to each area was 1,200 r, a total 
of 3,600 r on lung tissue. 

The node in the right axilla receded to a 
mere fibrotic scar. From November 15 to 
December 3, 1933, the treatment was repeated, 
this time omitting the posterior chest area. The 
right supraclavicular and anterior right chest 
areas each received 1,200 r, making a total of 
2,400 r. A roentgenogram of the chest taken 
January 10, 1934, one month after treatment, 
showed no pathology of lung or pleura. The 
metastatic axillary node had completely dis- 
appeared at this time. 
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In June, 1934, a small hard right supraclavic- 
ular node was palpated. Though this remained 
unchanged, further roentgen therapy was 
started on August 29. From August 29 to 
September 20, 1934, deep roentgen therapy 
was given in the routine manner to upper and 
lower right anterior chest, each receiving 1,200 
r, a total of 2,400 r over the chest. The roent- 
genogram of December 21, 1934, showed no 
pathology of lung or pleura. The node in the 
supraclavicular area had disappeared. In July, 
because there were numerous shiny nodules on 
the chest wall, deep roentgen therapy was dis- 
continued and treatment given with superficial 
unfiltered roentgen rays. Roentgenograms 
taken in October, 1935, and January, 1936, 
showed no latent effects of the heavy irradia- 
tion previously applied. 


Comment. Repeated intensive irradia- 
tion plus superficial roentgen therapy did 
not produce pleuropulmonitis in this case. 


To summarize the type of therapy ad- 
ministered to these cases, as to amount, 
kind, and intensity of treatment given, the 
facts are: 

Case 1, aged thirty-eight, weight 142 Ib., 
received 1,600-2,000 r of deep roentgen therapy 
per portal, a total of 5,600 r and 120,000 mg-hr. 
with the radium pack over a period of four and 
a half months. 


Case 11, aged seventy-one, weight I|b., 
received a total of 10,470 r of deep roentgen 
therapy or }3,390-3,540 r per portal over a 
period of five months. 

Case 111, aged forty-four, weight 142 Ib., re- 
ceived a total of 7,200 r, or 2,000-2,100 r per 
portal over a period of two months. 


Case Iv, aged sixty-six, weight 142 Ib., re- 
ceived a total of 8,470 r of deep roentgen ther- 
apy or 1,500-3,435 r per area. She received 
$,184 mg-hr. with interstitial radium and 
go,00o mg-hr.with radium pack, 45,000 mg-hr. 
per area. This combined therapy was given 
over a period of two years. 

Case v, aged fifty-two, weight 107 lb., re- 
ceived 7,600 r of roentgen therapy or 2,400 to 
2,850 r to each area, and a radium pack treat- 
ment of 60,000 mg-hr. over a period of one 
year. 
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Case vi, aged fifty-two, weight 127 lb., re- 
ceived deep roentgen therapy to a total of 
4,500 r, 1,500 r per portal and radium pack 
treatment to a total of 70,000 mg-hr. within a 
period of six months. 


Case vil, aged forty-eight, weight 146 Ib., 
received a total of 8,400 r with deep roentgen 


therapy, or 2,400-3,600 r per area over a 
period of fifteen months. 


CONCLUSIONS 


From our study of the cases herewith re- 
ported, we are of the opinion that pleuro- 
pulmonitis, as described by others, occurs 
in cases when cancer of the breast is treated 
by intensive irradiation with the rays 
passing through the lungs, and may well 
be due to the technique employed or to a 
concomitant infection. 

Perhaps the explanation for post-irra- 
diation fibrosis in this anatomical site is 
identical with that in other sites. The pel- 
vis, abdominal cavity or any parenchymal 
organ may be irradiated with no alteration 
in the absence of pathology, but when a 
concomitant infection is present, then 
fibrosis ensues. 

In the large number of cases treated by 
us, including the particular cases reported 


-herein, following the use of direct intensive 


irradiation of the breast, no pleuropul- 
monitis occurred. 

In the treatment of these specifically se- 
lected seven cases, reported herewith, with 
the modification employed, we have utilized 
varying factors of intensity and quality of 
radiation, and direction of the radiation. 
Admittedly with high voltage roentgen 
rays, the depth dose is great, but the direc- 
tion of the ray is tangential and perhaps 
that factor obviates lung tissue pathology. 
With the 5 gram radium bomb, the depth 
dose is smaller, but because of the size of 
the field, the beam is always directed into 
the lung. The intensities vary with roent- 
gen rays and radium. 

Since we had no clinical evidences of 
pleuropulmonitis in any of the several 
hundred cases treated by us for carcinoma 
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of the breast nor in the seven cases espe- 
cially observed for this condition, we con- 
clude that intensive irradiation when 
directed tangentially to the chest wall for 
carcinoma of the breast does not damage 
normal lung tissue. 
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RADIATION TREATMENT OF HERPES SIM PLEX* 


By WENDELL C. HALL, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ERPES simplex, commonly known as 

cold sore or fever blister when ap- 
pearing on the face, causes the average 
person little or no concern, but there are 
certain very suceptible individuals in whom 
the condition produces most annoying 
signs and symptoms. These individuals 
have frequent recurrences of herpetic le- 
sions which persist for several weeks and 
produce unsightly sores with disagreeable 
symptoms of itching and burning in the 
acute stages. Any reliable treatment for 
these lesions will be welcomed by such 
persons, since it is common knowledge that 
the present modes of treatment are at best 
very ineffective. 

The etiology of herpes simplex is still 
somewhat obscure. It is common in men- 
ingitis, pneumonia, malaria, and to a less 
extent in a few other febrile diseases. It is 
frequently associated with coryza—hence 
the name cold sore. It may be associated 
with focal infections, particularly with bad 
teeth; but it is perhaps most often found 
in the apparently healthy individual who 
may observe that he has a comparatively 
mild digestive disorder at the time the 
lesion appears. The causative agent in 
herpes simplex is now rather generally con- 
ceded to be a filtrable virus which pro- 
duces a characteristic keratitis and en- 
cephalitis in rabbits. Herpes zoster is evi- 
dently caused by a different but probably 
related virus. An interesting analogy exists 
between the causative organisms of herpes 
simplex, poliomyelitis, rabies, small-pox, 
and lethargic encephalitis due to their 
neurotropic and epidermotropic properties. 
There is much evidence to show that the 
virus of herpes simplex may be transmitted 
by direct contact such as sexual intercourse 
(genital form), and kissing (labial form). 
One author produces evidence which tends 
to show that the condition may have some 


hereditary tendencies. Pathologically, her- 
pes simplex is characterized by a fibri- 
nous inflammation of the epidermis with 
coagulation necrosis in the prickle cell layer 
of the skin. A subepithelial blister then 
develops, the covering of which consists of 
the stretched prickle cell layer. Herpes 
simplex uncomplicated does not produce a 
scar. 

The lesions of herpes simplex occur most 
often on the face or on the genital organs. 
Lesions of the face are most common, oc- 
curring on the nose, lips, cheeks, or auricles 
of the ear. Lesions may occur on the mu- 
cous membrane of the mouth and throat 
or in the cornea of the eye. They may also 
be found on the hands. 

The first symptom of a herpetic eruption 
is usually a burning or tingling sensation 
which is followed in a few hours by an in- 
flammatory edematous base on which small 
vesicles appear. The entire lesion may 
vary in size from less than 0.5 cm. in 
diameter to a lesion of 5 or 6 cm. across. 
The vesicles are usually the size of a pin- 
head and are closely grouped over the in- 
flammatory base. They may vary in num- 
ber from one to several dozen, depending 
on the size of the lesion. Within two to five 
days after appearance the vesicles tend to 
break and form crusts, the active inflam- 
matory reaction most often subsiding 
about the time the crust forms. Between 
one and three weeks after onset of the 
lesion the crust falls off, the patient having 
an unsightly sore in the meantime if the 
lesion is of any appreciable size. These 
conspicuous crusted areas on the face to- 
gether with the early tingling and irrita- 
tion are the cause of annoyance to the 
patients. 

One attack predisposes to a recurrence 
in the same spot or in an adjacent area. 
Those individuals with a_ susceptibility 


* From the Department of Radiology, Pennsylvania Hospital, Philadelphia. 
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have the most unsightly lesions with the 
most disagreeable symptoms. Eruptions 
frequently occur in women at the men- 
strual period, often recurring at the same 
spot each month. Pregnant women or 
women who have just been delivered also 
appear to be susceptible. 

Numerous remedies have been advo- 
cated to abort or cure herpes simplex. 
Among these remedies are alcohol, heat, 
and camphor water locally. Ultraviolet and 
water soluble vitamin B have also been 
used. Any individual who has had occasion 
to use these remedies for herpes is well 
aware of the fact that they are of very 
questionable value. The multiplicity of 
drugs used for the condition is evidence 
enough that none of them is satisfactory. 

In the American literature scant men- 
tion is made of the use of the roentgen ray 
in the treatment of herpes simplex. How- 
ever, Ludy in “The Cyclopedia of Medi- 
cine’”’ states that fractional doses of roent- 
gen rays have been of marked benefit in 
persistently recurring lesions. Terry in 1928, 
referring to corneal herpes, says that roent- 
gen rays on the eye in doses sufficiently 
small to be safe do not have any germicidal 
effect on the virus of herpes. Stephenson, 
by analogy to the response of other infec- 
tions, believes that roentgen irradiation 
might be of benefit in herpes of the cornea. 

Most reports on the use of roentgen 
irradiation in herpes simplex are in the 
foreign literature, and these are none too 
plentiful. Lassueur in Europe started treat- 
ing recurring facial herpes in 1908 with 
roentgen rays. He had treated 37 cases up 
up to 1928 and he states that undeniably 
radiotherapy gives the most satisfactory 
results of any form of treatment in this 
condition. He was able to cause a disap- 
pearance of the herpes in at least 50 per 
cent of his cases. He used doses of 43 H 
with 1 mm. aluminium filter repeated three 
times at monthly intervals, the 43 H being 
calculated without the filter, so that the 
actual doses were much less than this. 
(Note: 1 H=I100r.) Milian says that doses 
of 4 H or even of 6 H are necessary to get 
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results, and that one cannot hope to obtain 
a cure of all recurring herpes with a single 
treatment, usually four or five applications 
of 4 H at a month’s interval being neces- 
sary, the recurrence diminishing in im- 
portance and in intensity after each of 
these, finally disappearing. He states that 
“undeniably it is incontestible that radio- 
therapy in situ and not over the nerve roots 
constitutes the most active treatment of 
this disagreeable affliction.”” Roederer re- 
ports a very good result in the treatment 
of recurring herpes. Pautrier also believes 
roentgen irradiation may be of benefit. In 
spite of the few reports in the literature, 
more than one radiologist must have ob- 
served the beneficial results from roentgen 
treatment of herpes simplex. 

Fifteen patients have been treated for 
herpes simplex in the Department of Radi- 
ology of the Pennsylvania Hospital. Ten 
of these patients were treated during the 
last eighteen months. All of the patients 
treated had herpes labialis. Several of them 
had more than one lesion at various times, 
21 lesions having been treated altogether. 
In one patient the herpetic lesions ap- 
peared each month with menstruation, but 
in most of them no obvious cause for the 
eruptions could be found. 

The technique formerly used consisted of 
an area over the cervical nerve roots as 
well as one over the local lesion. The ra- 
tionale of treating the cervical nerve roots 
is anatomically illogical, however, since 
the motor and sensory nerve supply of the 
lips is derived from cranial nerves. Only 
the local lesion has been treated during the 
past eighteen months, with results which 
are equally as satisfactory. The treatment 
factors used during this time have been 
130 kv., § ma., tube target distance 30 cm., 
without filtration. Over half the cases have 
received 375 r in a single dose with these 
factors. This was sufficient dosage in all our 
cases to produce definite improvement. In 
several cases as little as 125 r was used, 
but the results tend to show that most 
often this dose was too small, although 
several striking results were obtained with 
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such a technique. Unquestionably, how- 
ever, the larger dose is consistently the 
better. A liberal amount of normal skin 
was included on all sides of the area 
treated. One millimeter of aluminium filter 
was used in 4 cases with very good results 
in spite of the fact that only 120 to 137 r 
was given in these instances. 

The earlier the lesion was treated, the 
better the result obtained. Even in lesions 
forty-eight hours old the treatments tended 
to hasten drying of vesicles and to shorten 
the course of the affliction. In early cases 
it was not unusual for the tingling sensa- 
tion to disappear within three hours and 
for the inflammatory reaction to be gone 
within six to eight hours. In one case (a 
physician) the tingling disappeared within 
one hour, and the marked inflammatory 
reaction was gone within five hours. This 
individual was subject to severe fever 
blisters recurring at frequent intervals. 

All of our patients seemed to be defi- 
nitely benefited by roentgen therapy. In 2 
or 3 cases the results were not so striking, 
although the course of the disease was un- 
doubtedly shorter following the treatment. 

Case histories on a few patients are pre- 
sented below, those with good results as 
well as those with mediocre results being 
included. Most of these patients are staff 
members and other personnel of the hos- 
pital; hence an unusual opportunity has 
been afforded for careful observation after 
treatment. 


REPORT OF CASES 


Case 1. D. G., female, aged twenty-three, 
married. Has had 4~-5 fever blisters each year 
for several years. These occur mostly on the 
left lower lip. Patient states that all other fever 
blisters which she has had have lasted about 
two weeks and have caused unsightly crusted 
lesions. The present lesion appeared twenty- 
four hours ago on the left lower lip at the corner 
of the mouth. It measured 1.25 cm. in diameter 
and was composed of a dozen or more small 
vesicles on a markedly inflammatory base. It 
was causing considerable annoyance from itch- 
ing and tingling. A single dose of 375 r was 
given. The tingling sensation disappeared 
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within a few hours, the vesicles were drying 
up by the next morning, and the redness was 
gone in twenty-four hours. One week after 
treatment a very small flat crusted area 2 mm. 
in diameter was all that remained of the lesion. 
The patient states very positively that this 
treatment was of great benefit. 


Case 1. W. C. H., male, aged thirty. Fever 
blister 0.5 cm. in diameter on the right lower 
lip. It was composed of 2 or 3 relatively large 
vesicles on an inflammatory base. Considerable 
tingling. Given 300 r within two hours after 
awaking in the morning and discovering the 
lesion. Inflammatory reaction gone six hours 
later and tingling gone within approximately 
the same time. Forty-eight hours after treat- 
ment the vesicles had dried up, and the lesion 
was entirely gone within five days. This pa- 
tient is subject to frequent fever blisters which 
always last two weeks. 


Case 1. H. P. R., male, aged twenty-six. 
Patient has frequent large crusting fever blis- 
ters which remain on the lip for about two 
weeks. These usually recur on the midline of 
the upper lip where the present lesion was 
found. It was 3-4 mm. in diameter, showing 
only slight inflammatory reaction and consist- 
ing of I or 2 vesicles. Very slight itching and 
burning. Given 375 r. Seventy-two hours later 
the vesicles had dried up. Patient believes that 
healing was hastened several days, judging by 
his previous experience with these lesions. 


Case Iv. O. K., male, aged thirty-five. Early 
herpes on the midline of the lower lip given 
375 r. Tingling stopped within one hour and 
the herpes was definitely aborted. Patient is 
afflicted with frequent rather severe lesions. 
Two months later he developed an oval lesion 1 
cm. in diameter on the left upper lip. It was 
inflamed and showed early vesicle formation 
associated with itching. This lesion was treated 
six hours after its appearance. Twenty-four 
hours after treatment the tingling had stopped 
and the vesicles were drying up. The inflamma- 
tion was almost gone in twenty-four hours. Five 
to six days after treatment the lesion entirely 
disappeared. 


Case v. N. S., male, aged thirty. Head cold 
ten’ days. Has had herpes simplex twenty-four 
hours. Lesion 1 cm. in diameter on left lower 
lip at corner of mouth. Tingling and inflamma- 


tion. Following treatment with 325 r_ the 


396 


vesicles started crusting and drying up within 
twenty-four hours. The lesion was entirely 
gone within one week, and the patient felt that 
the treatment had been of definite value. He 
usually had 4-5 fever blisters per year and 
these last about ten days. They are often of 
only moderate severity, however. 


Case vi. V. C., female. Post delivery devel- 
oped edematous inflamed upper lip with be- 
ginning vesicle formation on the entire upper 
lip. Given 375 r. Prompt regression of the lesion 
followed, which could hardly have been a mere 
coincidence. 


Case vu. H. K., female, aged thirty. Patient 
has been having very severe fever blisters for 
several years, occurring frequently with the 
menstrual periods. The lesions have always 
formed big crusting sores which make un- 
sightly lesions lasting two weeks or longer. 
Dose of 375 r given to a markedly inflamed 
lesion with many vesicles extending from the 
right corner of the mouth to the ala nasi. Three 
days later not the slightest inflammation re- 
mained, and the vesicles had completely dried 
up, hardly being noticeable. Five days after the 
treatment practically no evidence of the erup- 
tion remained. 

One month later a fever blister 1 cm. in 
diameter appeared on the upper lip at the right 
corner of the mouth. It was slightly inflamma- 
tory and had been present twenty-four hours, 
only because the patient had been unable to 
come in for treatment before this. A dose of 
375 r was given. Forty-eight hours later there 
was marked improvement, the lesion having 
dried up in twenty-four hours. 


SUMMARY AND CONCLUSIONS 


1. Certain individuals are very suscep- 
tible to fever blisters, and these individuals, 
annoyed by irritative symptoms and un- 
sightly sores, will welcome any reliable 
treatment. 

2. Fever blisters, being inflammatory in 
nature, should respond to roentgen therapy 
as do other inflammatory lesions. 

3. The results of roentgen therapy in 
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the treatment of 21 lesions are very grati- 
fying. The earlier the treatment is given, 
the more satisfactory the result obtained. 
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SOME OBSERVATIONS ON CARCINOMA 
OF THE BREAST* 


By EUGENE P. PENDERGRASS, M.D., and PHILIP J. HODES, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE purpose of this study has been to 

evaluate the results in the treatment 
of carcinoma of the breast in the Hospital 
of the University of Pennsylvania. This 
problem has always been a source of worry 
to surgeons and radiologists. If the litera- 
ture is consulted, one is immediately im- 
pressed with the tremendous variation in 
reported results. It seems obvious that 
such differences cannot be attributed to the 
various surgical and radiological methods 
employed. 

The late Dr. John G. Clark, former 
Godell Professor of Gynecology at the Uni- 
versity of Pennsylvania, frequently re- 
minded his associates and colleagues that, 
if one really wished to evaluate a given 
method, it was necessary to study the 
records of the patients who died as the 
result, or in spite of, the treatment they 
received. Such an approach has always 
appealed to us as an acceptable procedure 
for a critical analysis of the subject. We 
have assured ourselves of at least two 
truths in this presentation: first, that all 
of the patients had cancer of the breast, 
and second, those included in this analysis 
died with cancer. 

MATERIAL 

The records of 384 patients with car- 
cinoma of the breast were available for this 
study. Of these patients, 230 died with 
carcinoma. Patients dying without known 
carcinoma were excluded from this series. 
The records analyzed were gathered over 
a period from 1902 to September, 1936. 


CLASSIFICATION 

The material has been classified accord- 
ing to Steinthal’s! plan, which separates 
patients into three clinical groups: 


' Steinthal, C. F. Zur Dauerheilung des Brustkrebses. Beitr. z. 
klin, Chir., 19¢5, 4 
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Group I: Those having a tumor, appar- 
ently growing very slowly, and measuring 
only a few centimeters in diameter, en- 
tirely confined to the mammary gland; the 
skin is not yet attached and the axillary 
nodes are few in number and are first dis- 
cerned only at operation. 

Group II: Those with definitely growing 
tumors which, after remaining stationary 
for some time, begin to increase in size, the 
skin becomes adherent and nodes in the 
axilla are definitely demonstrable. 

Group III: Those in whom a large part 
of the mammary gland has become in- 
volved, the tumor has invaded the skin 
and underlying structures, and frequently 
the supraclavicular nodes are also involved. 

Group Unknown: It has been necessary 
to include this classification which accounts 
for those patients in whom the data con- 
cerning the original physical findings were 
either lacking or incomplete. 


DEFINITION OF TERMS 


Radical resection—a mastectomy includ- 
ing the axilla, with or without removal of 
the pectoral muscles. Only a few patients 
having this type of operation failed to have 
a removal of the pectoral muscles. Simple 
resection—removal of the breast only. Pre- 
operative irradiation—irradiation given be- 
fore surgery. Postoperative irradiation— 
irradiation given after operation. This 
type of irradiation has been divided into 
(1) immediate postoperative irradiation, 
(2) intermediate postoperative irradiation 
and (3) irradiation for recurrences or meta- 
stases. Immediate irradiation—irradiation 
applied within six weeks following opera- 
tion. Intermediate irradiation—irradiation 
given during the postoperative period at 
any time after seven weeks had elapsed, 
provided recurrences or metastases had not 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia. Read at the Twenty-second 
Annual Meeting, American Radium Society, Atlantic City, N. J., June 7-8, 1937. 
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Fic. 1. Postoperative irradiation technique, 1g02—1916. The supraclavicular and infraclavicular lymphatics 
were treated through portals 4 and B. The multiple beams directed through the anterior chest wall, cross- 
fired into the mediastinum. The axilla was treated through 3 and sometimes 4 portals. The posterior 
portals were also directed into the mediastinal structures. The fourth axillary portal directed into the apex 


of the axilla could not be included in the diagram. 


developed. /rradiation for recurrences or 
metastases—-irradiation given to patients 
who had no irradiation prior to the devel- 
opment of recurrence or metastasis. Pro- 
phylactic irradiation—irradiation directed 
over the healthy breast and its lymphatics 
in addition to the irradiation over the op- 
erative field and its lymphatic channels. 
Irradiation alone—irradiation only, with- 
out surgery. 


DURATION OF LIFE 


This factor was approached from three 
angles: (1) the period in months from the 
date of the patient’s operation until death; 
(2) the period in months from the date of 
the first radiation treatment (in those pa- 
tients not operated upon) until death; (3) 
the period in months from the date set by 
the patient as the date of onset until death. 


IRRADIATION TECHNIQUE 


In general, the technique used during 
different periods since 1902 has been rela- 
tively uniform, as treatment was given 


under the direction of Dr. Henry K. Pan- 
coast. As one might expect, there has been 
certain individualization, which is espe- 
cially true in the group treated for recur- 
rences or metastases. While we encountered 
wide variations in the number of treatment 
cycles, no cases were included that had not 
received at least one complete series of 
treatment. Although the majority of pa- 
tients were treated with roentgen rays, 
the radium pack and interstitial radium 
were freely used. 

The methods for giving roentgen therapy 
have changed considerably since 1902. Be- 
cause of this, we have separated the vari- 
ous techniques, as used during different 
periods. 


1902-1976. 115 kv.; § ma.; 25 cm. target-skin 
distance; filtration, 3 mm. aluminium+1 mm. 
glass (with these settings it is estimated that 
approximately 55 r per minute, measured in air 
without back-scattering, was obtained). Por- 
tals, 5x5 cm. Approximately 20 portals were 
used in each patient. In some patients as many 
as 40 portals were used. Patients were treated 
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daily, receiving approximately 600 r, measured 
in air, to each of 6 to 8 portals until the entire 
area had been treated once (Fig. 1). This series 
was repeated, on an average of six times in 
each patient at two to three month intervals. 
Crossfire irradiation was employed wherever 
possible, especially in such regions as the neck, 
axilla, the infraclavicular space and mediasti- 
num. In some patients, these treatments were 
supplemented by topical application of a ra- 
dium pack, containing 200 mg. of radium fil- 
tered through 5 mm. aluminium+ 1mm. rubber, 
at o.§ cm. distance. In these patients, the 
radium pack was allowed to stay in place for 
twenty minutes over 4-6 portals. 

1917-1921. 125 kv.; § ma.; 25 cm. target- 
skin distance; filtration, 1 mm. glass+3 mm. 
aluminium+ ¥ in. wood (with these settings, it 
is estimated that approximately 60 r per min- 
ute, measured in air, without back-scattering, 
was obtained). Portals, 55 cm. to IoX IO cm. 
Approximately 22 portals were used in each 
patient and crossfire irradiation employed 
wherever possible. Patients were treated daily, 
receiving approximately 600 r, measured in air, 
to each of several portals until the entire area 
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had been treated once. This series was repeated, 
on an average, five times during a period of 
eight months. With the exception of 1.5 mm. 
brass+1 mm. rubber filtration, the use of the 
radium pack remained unchanged. 
1922-1926. 135 ky.; § ma.; 25 cm. target- 
skin distance; filtration, rim. glass-+3 mm. 
aluminium+ in. wood (with,these settings, it 
is estimated that approximately 45 r per min- 
ute, measured in air, without back-scattering, 
was obtained). Portals, 10X to 
cm. Approximately 10 portalswere used in each 
patient over the operative field and the lymphat- 
ic channels draining @rogsfire irradiation 
was employed over the mediastinum, neck and 
axilla. Patients were:treated daily, receiving 
approximately 600 r, measured in air, to each 
of 2 portals untili the entire area had been 
treated once (Fig. 2). This series was repeated, 
on an average, three times during a period of 
six months. During this period, a 200 kv. ap- 
paratus was obtained and was used, as a rule, 
for treating metastases. In some patients, these 
treatments were supplemented by topical ap- 
plication of a radium pack, according to the 
technique described under the 1917-1921 period. 


Fic. 2. Postoperative irradiation technique, 1922-1931. The anterior portals on both sides of the chest, 
including portals 4 and B, permit crossfiring into the anterior mediastinum. Portals C and D included the 
supra- and infraclavicular lymphatics. The axilla was treated through 4 portals, F, G, H, and J. Portal J 
directed into the apex of the axilla is not included in the diagram. The posterior portals were so arranged 
as to allow crossfiring into the mediastinal structures. 
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Postoperative irradiation technique, 1932-1936. The anterior portals were so arranged as to allow 


crossfiring into the mediastinal structures. The axilla was irradiated through 4 portals. The fourth axil- 
lary portal directed into the axilla is not demonstrated in the diagram. The posterior portals also allowed 


the beams to converge in the mediastinum. 


1927-1931. The technique employed during 
this period was practically the same as that 
used during the five years preceding. There 
was, however, during this period a tendency to 
increase the number of series given, the average 
number being four series over a period of about 
nine months. In addition, radium was filtered 
through 3 mm. lead+3 mm. rubber. Here 
again, multiple small portals were used, each 
area receiving approximately 1 s.£.p. During 
this period, interstitial radium was used con- 
siderably in the form of the emanation and the 
element. 

1932-19306. 135 kv.; § ma.; 30-40 cm. target- 
skin distance; filtration, 5 mm. aluminium or 
0.25 mm. copper+1 mm. aluminium (with 
these settings, approximately 40-so r_ per 
minute, measured in air, without back-scatter- 
ing, was obtained). Portals, 15 X15 cm. to 20X 
20 cm. Approximately 10 portals were used in 
each patient. Patients were treated daily, re- 
ceiving approximately 300 r, measured in air, 
to each of 2 to4 portals. This dose was repeated 
until each area received approximately 600 r, 
which constituted one series (Fig. 3). These 
series were repeated every two to three months 
until two to three such series had been deliv- 
ered. The methods for the use of radium com- 


pare with those outlined in the 1927-1931 
period. High voltage irradiation was primarily 
used for metastases. 

The preoperative technique employed during 
each period was very much like the postopera- 
tive technique (Fig. 4). Instead of irradiating 
the healthy side, numerous additional portals 
were directed into the breast. During the past 
few years, all preoperative treatment has been 
given with 200 kv.; 15 ma.; 0.5 mm. copper+2 
mm. aluminium, at 18—-s0 cm. target skin dis- 
tance. The fractional method has ‘been used, 
each portal being treated up to skin tolerance 
(Fig. 5). This, as a rule, is reached at 2,000- 
2,400 r, measured in air. This produces a very 
marked reaction, which readily subsides, and 
is followed by surgery in about six to eight 
weeks. 

One obtains an idea as to the relative 
merits of these methods by comparing the 
average duration of life of the patients 
treated by the various techniques. Table 1 
presents the average duration of life in 
patients who were treated during these 
various periods. One must conclude, from 
the data in this table, that the efficiency 
of the modern methods in our hands has 
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not improved since the early days of radi- 
ation therapy. 


ANALYSIS OF DATA 


In analyzing the data, an attempt has 
been made to subdivide the results under 
the following headings, in order that the 
results of the various types of therapy may 
be evaluated. 


1. Radical resection with postoperative 
irradiation, Table 1. 


te 
. 


Simple resection with postoperative 
irradiation, Table 


. 


Operation performed but no data as 
to type of operation employed, Table 
IV. 


4. Preoperative irradiation followed by 


Fic. §. Preoperative irradiation technique employed 
at the present time. Portal 4 includes the lym- 
phatics in the supraclavicular and infraclavicular ' 
fossae. The axilla is treated through portals B, C 
and D which converge in the axillary apex. The 
breast is treated through 3 portals which are ar- 
ranged to converge at the site of the lesion. This 
can readily be done by means of a special holder 
which permits one to place the breast in the de- 
sired position against the portal through which the 
roentgen rays are emitted. As a rule, the skin-tar- 
get distance for these portals is 18 cm. 


surgery and postoperative irradiation, 
Table v. 
5. Irradiation alone, Table vi. 
Taste I 
PATIENTS DEAD WITH CARCINOMA 


Entire Series Regardless of Type of 
Treatment or Grouping 


Fic. 4. Preoperative irradiation technique prior to Dathentn | | of Life (months) 


1934. The supraclavicular and infraclavicular lym- Treated No. of | Institution of 
phatics were treated through portals 4 and B. The During | Deaths Treatment 


large anterior thoracic portals allowed crossfiring | to Death 
into the mediastinum. Multiple small portals, al 

C, were arranged to permit thorough crossfiring 1902-1916 13 66 
into the breast, all portals being directed at the 1917-1921 43 <2 
tumor site. Portal D was arranged to take care of 1922-1926 79 31 
the lymphatics and the tail of the mammary 1927-1931 ae 26 
gland. The axilla was treated through 3 and some- 19 29 -1936 24 27 


times 4 portals. No posterior portals were treated. 


. 
A 8 
D 4 
ce 


Eugene P. Pendergrass and Philip J. Hodes 


Marcu, 1938 


TABLE II 


PATIENTS DEAD WITH CARCINOMA 


Radical Resection with Postoperative Irradiation 


Average Duration of Life in Months 


Total Number 


of Cases Onset of Institution of Average Age 
Disease to Death |Treatment to Death 
Group | 5 49 41 $4 
Group II 12 37 33 46 
Group III 62 4! 31 48 
Group unknown 22 42 38 $2 
Taste III 


PATIENTS DEAD WITH CARCINOMA 


Simple Resection with Postoperative Irradiation 


Average Duration of Life in Months 


Total Number 
of Cases 


Group | 4° 
Group II 
Group III I 


ww 


Group unknown 


* Includes 2 patients living 142 months and 138 months. 
t Includes 1 patient living 147 months. 


Onset of 
| Disease to Death 


Aas 
Institution of ge Age 


Treatment to Death 


85 94 61 
| 69 
46 40 51 
31 
8S 40 $4 


IV 


PATIENTS DEAD WITH CARCINOMA 


Type of Operation Uncertain 


Average Duration of Life in Months 


Total Number 


Institution of 


of Cases Onset of Average Age 
Disease to Death | Treatment to Death 

Group | I 144 144 go 
Group I] | 

“if | 12° 46 44 $3 

Group III | 11 34 54 

Group unknown 377 9 70 $4 

29 ie) 54 


* Includes 1 patient living 147 months. 
t Includes 8 patients living over 1co months. 


The records of 230 patients are included 
in Tables 1, 111, tv, v and vi. These records 
have been submitted to a group analysis in 
order to determine variations in the dura- 
tion of life corresponding to the extent 


of the disease when the patient was first 
treated. Unfortunately, the records of 


many of these patients did not contain 
data concerning the actual extent of the 
patient’s disease when first seen. These 
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have been included in the “Unknown 
Group.” The number of patients in Groups 
1 and 1 (Tables 11, 111, 1v, v and v1) is too 
small to subject to a critical analysis. There 
were more patients in Group 11. Table vi 
is the tabulation of the average duration 
of life in the patients in Group 111, treated 
by various methods. 
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Dr. Louis I. Dublin,* of the Metropoli- 
tan Life Insurance Company, tested these 
data in an effort to find significant differ- 
ences in the average duration of life be- 
tween them. He tested for significance be- 


* We wish to express our appreciation to Dr. Louis I. Dublin, 
Third Vice-President and Statistician, Metropolitan Life Insur 
ance Company, for his help in analyzing the above data. 


TABLe V 


PATIENTS DEAD WITH CARCINOMA 


Pre- and Postoperative Irradiation 


Average Duration of Life in Months 


Total Number 


of Cases Onset of Institution of Average Age 
Disease to Death | Treatment to Death 
Group | 
Group II I 87 48 46 
Group III 14 27 20 51 
Group unknown 23 8 54 
VI 
PATIENTS DEAD WITH CARCINOMA 
Irradiation Alone 
Average Duration of Life in Months 
Total Number | 4 4 
of Cases Onset of Institution of | a 
Disease to Death | Treatment to Death) 
Group I I 72 12 86 
Group II 2 $4 49 74 
Group III 34 48 24 59 
Group unknown 4 22 25 59 
Taste VII 


PATIENTS DEAD WITH CARCINOMA 


Group III 


Average Duration of Life in Months 


Total Number 
of Cases 


Radical resection 


62 
Simple resection 12 
Type of operation 
unknown 11 
Pre- and postoperative 
irradiation 14 
Irradiation alone 34 | 


Onset of 
Disease to Death |Treatment to Death| 


Institution of | Average Age 


4! 31 48 
46 31 590 
46 | 34 54 
27 20 51 
48 24 59 
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VIII 


PATIENTS DEAD WITH CARCINOMA 


Radical Resection and Postoperative Irradiation 


Total Number 


Average Duration 
of Life in Months 


Average Age 


of Cases Institution of 
Treatment to Death 
Immediate Postoperative irradiation 
(up to 6 weeks after operation) 36 30 48 
Intermediate postoperative irradiation 265 38* 5 
(7 weeks to recurrence seen) 33 gO 
Irradiation for recurrences and metastases 40 32 $1 


* Includes 1 patiert lived 144 months. 


tween: (1) cases with simple resection and 
cases treated by irradiation alone; (2) 
cases with simple resection and cases 
treated with pre- and postoperative irra- 
diation; (3) cases with simple resection and 
cases with radical resection; (4) cases 
treated by irradiation alone and cases 
treated by pre- and postoperative irradia- 
tion; (5) cases treated by irradiation alone 
and cases treated with radical resection; 
(6) cases treated by pre- and postoperative 
irradiation and cases treated with radical 
resection. (Cases included under simple 
resection and radical resection, all re- 
ceived postoperative irradiation.) Dr. Dub- 
lin concluded, in each of the instances 
noted above, that the difference found be- 


tween two types was too small, as com- 
pared with the fluctuation which must 
necessarily be expected from different 
samples, to allow one to draw any conclu- 
sions. In other words, from our limited 
data, there was no definite evidence of 
superiority for any one of the methods of 
treating breast cancer over any of the other 
methods. This does not mean that there 
actually exists no difference in the results 
obtained by the various methods. Accord- 
ing to the findings of Dr. Dublin, we can 
only conclude that our samples are not 
large enough to establish any such definite 
difference. 

These data were further subdivided in an 
effort to determine the influence of various 


TABLE IX 


PATIENTS 


DEAD WITH CARCINOMA 


Simple Resection and Postoperative Irradiation 


Total Number 


Average Duration 
| of Life in Months | 


Average Age 


of Cases Institution of | 

| Treatment to Death| 
Immediate postoperative irradiation 9 56* $4 
Intermediate postoperative irradiation 
4 5 ) 
Irradiation for recurrences and metastases 10 471 53 
35 52 


* Includes 2 patients, 1 living 138 months, and the other living 147 months. 
ft Includes 1 patient living 147 months. 
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types of postoperative irradiation upon 
duration of life. Tables vim and 1x contain 
tabulations of the relationship between the 
various types of postoperative irradiation 
and longevity. The results in the radical 
resection group who received postopera- 
tive irradiation at various intervals are 
tabulated in Table vi. It is apparent, 
from these data, that there is no significant 
difference in the average duration of life 
in the patients who were treated at various 
intervals after radical resection. Table 1x 
presents the findings in the simple resec- 
tion group. These data also suggest that 
there is no significant difference in the 
average duration of life among patients 
receiving irradiation at various intervals 
after simple resection. 

Dr. Dublin’s analysis of these data indi- 
cated that there was no significant differ- 
ence between immediate and intermediate 
postoperative irradiation and irradiation 
for recurrences and metastases. Here again, 
he stressed the limitations of the data 
presented. 

In preparing this presentation, we had 
occasion to study about 75 articles on car- 
cinoma of the breast. The majority of the 
authors seemed convinced that early diag- 
nosis and early treatment are necessary 
for good results. All seemed to agree that 
Group | patients should be operated upon, 
and that patients with inoperable recur- 
rences and pain from bone metastases 
should be irradiated. The problem of most 
therapists seems to be the choice of the 
proper treatment for the large number of 
patients who fall between these two ex- 
tremes. Some common denominator must 
exist for the proper handling of the pa- 
tients in this intermediate group, which 
can be satisfactorily evaluated only from 
the study of large groups of cases. Should 
a patient with a Group 11 carcinoma of 
the breast be irradiated only or should the 
patient receive preoperative irradiation 
and surgery? Should surgery precede irra- 
diation, and, if so, when should irradiation 
be instituted? If irradiation is given alone, 
should it be given in small doses in short 
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treatment cycles or over a long, continu- 
ous period? If irradiation is given preop- 
eratively, should treatment be a short 
cycle directed over the involved area or 
should it be over a long period? When 
should surgery be performed following pre- 
operative irradiation? These are some of 
the problems which must be answered in 
order to find the most satisfactory ap- 
proach to the treatment of cancer of the 
breast. It seems that the time is propitious 
for some large organization, representing 
radiologists and surgeons, to inaugurate 
one or several of the acceptable methods 
for treatment of cancer of the breast. In 
this manner, if careful records are kept, a 
sufficiently large number of patients, 
treated by several methods, could be ac- 
cumulated in a few years for subjection to 
a critical analysis. If we carry on as we 
have been doing in the past, there will 
continue to be a marked divergence of 
opinion because of the small group of pa- 
tients being reported by each individual, 
with the result that little progress will be 
made. 
DISCUSSION 

Having completed this statistical analy- 
sis, we were very disappointed in being 
unable to reach definite conclusions and 
recommendations for the treatment of 
cancer of the breast. Our data were sub- 
jected to every possible type of analysis, 
considering, among other things, duration 
and extent of disease; the type of malig- 
nancy, in some instances; the age of the 
patient; the nature of the operation per- 
formed; and the methods of irradiation. It 
was possible to compare the records of two 
patients with the same type of malignancy, 
the same degree of involvement, the same 
age, operated upon by the same surgeon, 
and all of the other controlling factors, in 
an effort to determine why one patient 
developed metastasis and the other con- 
tinued to live. Many such comparisons 
were made and in no instance were we able 
to develop certain criteria that might 
assist us in determining further therapeutic 
procedures. 
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We have had the impression for many 
years that patients having a simple resec- 
tion fare as well in their subsequent course 
as do patients having the radical opera- 
tion. In addition, we have never been con- 
vinced that immediate postoperative irra- 
diation offers more than delayed irradia- 
tion. While our data suggest that these 
impressions are true, the samples are not 
large enough to allow us to draw such uni- 
form conclusions. 

With the institution of preoperative ir- 
radiation, we were persuaded that at last 
a proper approach was being made to the 
breast cancer problem. While our experi- 
ence with this type of therapy has been 
limited, it has not been through lack of 
cooperation on the part of our surgeons. 
Our experiences with preoperative irradia- 
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tion have made us hesitate to recommend 
it routinely. The average duration of life, 
in the group of patients who received pre- 
and postoperative irradiation (Table v), 
was less than any other operated group. 
This short duration of life cannot be at- 
tributed to insufficient irradiation, as, in 
most instances, the carcinoma in the breast 
was materially affected, or completely de- 
stroyed. The difficulty seemed to lie in 
controlling the cancer in the axillary nodes, 
since doses as high as 6,000 r, measured in 
air, without back-scattering, produced 
negligible changes in them. Such experi- 
ences have made it impossible for us to 
recommend, with complete assurance, pre- 
operative irradiation and the simple opera- 
tion.* 


* For discussion see page 42!I. 
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SURGERY AND IRRADIATION IN THE TREATMENT 
OF CANCER OF THE BREAST* 


By JAMES G. SPACKMAN, M.D., and JOHN F. HYNES, M.D. 


From the Carpenter Memorial Clinic 
WILMINGTON, DELAWARE 


NANCER of the breast, because of its 

4 relatively high incidence, presents a 
problem of constant interest to the medical 
profession. It has been estimated that 2 
per cent of women die from breast cancer. 
Its treatment is universally acknowledged 
to consist of surgical removal, radiation 
therapy, or combinations of surgery and 
irradiation. Exactly what combinations of 
treatment shall be employed under various 
conditions is still highly debatable. The 
operative technique is fairly well standard- 
ized, but the same cannot be said for ir- 
radiation. We shall confine our discussion 
of the surgical treatment to certain tech- 
nical procedures that have not been em- 
phasized in the recent literature of mam- 
mary cancer. 

The technique of irradiation which we 
have employed during the past eighteen 
months we believe to have a sound basis 
in the general principles of modern radia- 
tion therapy. It will be several years before 
the end-results of our method become ap- 
parent. Due to the rapid changes taking 
place in the growing science of radiation 
therapy, the development of improved 
physical equipment, and better knowledge 
of the biological effects of radiation, 
methods of treatment in use five or ten 
years ago are becoming obsolete. That we 
have the temerity to report a technique 
without statistical studies over a five to ten 
year period is a necessary corollary. 


DIAGNOSIS 


Detailed discussion of the diagnosis of 
mammary cancer is beyond the scope of 
this paper. We wish to put ourselves on 
record to the effect that in doubtful cases 
diagnostic aspiration biopsy as described 


by Martin and Ellis'*'* has proved for us 
the most useful single method of making 
the diagnosis of cancer before operation. 
The success of aspiration biopsy depends 
fully as much upon the experience and co- 
operation of the pathologist as upon the 
skill of the surgeon. The pathologist can- 
not be expected to interpret minute frag- 
ments of tissue smeared upon a slide un- 
less he is given frequent opportunity to 
study such specimens. Consequently, we 
perform aspiration biopsies for his benefit 
upon clinically obvious carcinomas as well 
as upon cases whose diagnosis is in doubt. 

During the past two and one-half years 
our pathologist, Dr. Douglas M. Gay, has 
received from our staff 235 aspiration 
biopsies, of which 103 were obtained from 
the breast or its regional lymph nodes. In 
g6 cases the diagnosis was subsequently 
proved or disproved by tissue section or 
unquestionable clinical evidence. This 
series included 60 cases of cancer, in which 
a positive diagnosis was made in 49, and 
36 benign lesions in which the correct diag- 
nosis was made in 27; an overall agree- 
ment of 79 per cent. Insufficient tissue was 
reported in 11 cases; therefore, when suf- 
ficient tissue was sent to him the patholo- 
gist made a correct diagnosis in 89 per cent 
of breast aspirations. 

Three of the four benign lesions reported 
as malignant were clinically adenofibromas 
and local excision only was performed. The 
other had an unnecessary radical mastec- 
tomy for diffuse chronic mastitis. On the 
other hand, we twice performed radical 
mastectomy in spite of a negative aspira- 
tion biopsy and found only diffuse chronic 
mastitis. We report these results of aspira- 
tion biopsy at length because of the pre- 


* From the Carpenter Memorial Clinic for the Treatment of Cancer and Allied Diseases, Wilmington, Delaware. Illustrations by 
J. J. Renneck and drawings by M. Feinberg. Read in part at the Twenty-second Annual Meeting, American Radium Society, Atlantic 
City, N.J., June 7-8, 1937. 
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RESULTS OF ASPIRATION BIOPSY OF BREAST AND REGIONAL LYMPH NODES (1935 -1937) 


Aspiration Aspiration 
Final Diagnosis Reported Reported Tissue for | Total 
Positive Negative Diagnosis | 
Cancer 49 ‘ 6 60 
Benign lesion a | 27 5 36 
Percentage correct g2 | 84 | 8ot 


* One diagnosis very guarded, in a case of lactating adenoma. 
t Cases with insufficient tissue omitted. 


vailing impression that the method is suit- 
able only for specialized cancer institutes. 
Our own experience indicates it is a valu- 
able addition to the diagnostic facilities of 
a general hospital. 

For those patients whose diagnosis re- 
mains in doubt after thorough examina- 
tion and aspiration biopsy, we recommend 
wide local excision with the endotherm 
knife of the segment of breast involved, 


frozen section and immediate radical mas- 
tectomy if indicated. We employ the cut- 
ting endotherm knife, not because we be- 
lieve it has any magic virtue in preventing 
local implantation, but because it cuts 
through fat and dense rubbery breast tis- 
sue more cleanly and sharply than any 
scalpel, dog-eared incisions do not result, 
less massage and trauma to the tumor oc- 
cur. We are opposed to simple mastectomy 


Fic. 1. Advanced cancer of breast of four years’ duration. Patient also had metastasis to pleura, spine and 
pelvis which regressed under treatment. 4. Before treatment by divided doses of hard roentgen rays. 


B. Eighteen months after treatment. 


a 
| 
> 
ys 
| 
4 
fy 
A B 
# 


VoL. 39> No. 3 


as a diagnostic procedure since potentially 
invaded lymphatics leading to the axilla 
are divided, while with local excision wide 
dissection en bloc is still possible. 


Fic. 2. Ulcerated cancer of breast of two and 
a half years’ duration. Patient sought treat- 
ment because of hemorrhage. 4. Before 
treatment by divided doses of hard roent- 
gen rays. B. Epidermitis two weeks after 
end of treatment. C. Complete local healing 
after treatment. 


CHOICE OF TREATMENT 

Once the diagnosis of cancer has been 
established, we are faced with the problem 
of how best to treat the individual patient. 
The decision must be made as to whether 
surgery, radiation therapy, various combi- 
nations of these or no treatment at all shall 
be employed. The logical approach is: 
What treatment will offer the patient the 
longest and most comfortable life? Port- 
mann!* has recently re-emphasized the fact 
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that life is frequently shortened by opera- 
tion upon the advanced, incurable case, as 
Deaver pointed out many years ago. The 
criteria of Lee, recently restated by Adair,! 


are of value in classifying the individual 
case as primarily operable or inoperable. 
The patient’s general physical condition 
and life expectancy should also be con- 
sidered in planning treatment. Daland® 
and more recently Nathanson and Welch"? 
have shown that the life expectancy of 
treated patients is only moderately greater 
than those untreated, particularly in the 
older age groups. 
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The usual contraindications to radical 
mastectomy need not be considered in de- 
tail. It should be obvious that women with 
fixed tumors, extensive skin invasion, 
fixed axillary nodes, supraclavicular or op- 
posite axillary metastases, visceral and 
skeletal metastases, or inflammatory car- 
cinoma, should not be subjected to an op- 
eration which is certain to leave behind 
active disease. Certain patients, naturally, 
will fall into the borderline group between 
operability and inoperability. The choice 
of treatment in such cases will depend 
upon the enthusiasm of the surgeon, and 
upon the alternatives at his disposal. The 
variation in five or ten year end-results re- 
ported from different surgical clinics re- 
flects the rigidity with which the criteria 
of operability are applied. 

The inoperable case, whether inopera- 
bility is due to poor general condition or to 
extensive disease, we treat by irradiation 
methods. We do not believe that inoper- 
able breast cancer can be made operable by 
irradiation, even though marked regres- 
sion occurs. In fact, if the tumor regresses 
markedly, one should conclude that it is 
radiosensitive, and one should persist along 
this line of treatment. Palliative mastec- 
tomy of advanced, sloughing breast cancers 
is seldom necessary. In our experience 
complete local healing usually takes place 
following roentgen therapy (Figs. 1 and 2). 

SURGICAL TREATMENT 

Since the modern radical mastectomy 
was introduced by Halsted and Meyer, 
good results have been obtained in the sur- 
gical treatment of early favorable cases. 
When the disease is confined to the breast, 
and has not invaded the axillary lymph 
nodes, most authors report about 70 per 
cent of five-year “cures.”” On the other 
hand, when axillary nodes are involved, 
various authors report from 15 to 30 per 
cent five-year “cures.” It is in the latter 
group that surgical treatment alone offers 
a relatively poor prognosis. None the less, 
in the absence of the contraindications 
noted above, radical mastectomy should 
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be performed, since a surgical cure may re- 
sult provided axillary metastasis repre- 
sents the farthest extension of the disease. 
Not infrequently enlarged axillary nodes 
prove to be free from cancer, and in other 
cases small metastatic nodes are found 
which could not be felt before operation. 
Claiborne and Foster’ reported a 33 per 
cent error in both directions in their series 
of cases. 

Local recurrence within the operative 
field is the fault of the surgeon. He must ac- 
cept the fact that either the extent of the 
disease rendered it inoperable from the 
first, or he performed inadequate surgery 
on an operable cancer. In our own experi- 
ence 2 patients who developed local 
wound recurrence had a second lesion in 
the breast, one 8 cm. and the other 20 cm. 
from the primary tumor, which were not 
recognized before operation. In each case 
the removal of skin and subcutaneous fat 
was inadequate with respect to the second 
lesion and recurrence resulted. A high per- 
centage of local recurrence in the chest 
wall and axilla undoubtedly is due to the 
surgeon’s willingness to operate upon ad- 
vanced cases. The low incidence of local 
recurrence reported by Lee and Cornell" 
and Lee and Tannenbaum” may be ex- 
plained by the fact that their “‘operable” 
cases were selected according to careful 
criteria. 

Radical mastectomy is commonly per- 
formed by the Halsted-Meyer technique. 
The recent literature contains excellent 
articles on the technique of this operation 
by Harrington,’ Bartlett,! and others. It 
is our purpose to call attention to another 
technique, the transverse incision described 
by Stewart,'® and the indications for its 
use. During the past five years we have 
performed radical mastectomy upon 66 
patients with primarily operable carcinoma 
of the breast. The Halsted-Meyer incision 
has been used in 21 cases and the Stewart 
incision in 45. We believe that the Stewart 
incision has a definite advantage over the 
Halsted-Meyer incision in the heavily de- 
pendent breast. It permits of a wider area 
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of skin removal when the tumor is situated 
in the outer segment of the breast. The 
axillary exposure is fully as adequate as in 
the Halsted-Meyer incision. Closure of the 
wound is more easily performed, and the 
surgeon is not tempted to preserve po- 


tentially invaded skin in order to obtain 
primary closure. The scar does not lie 
parallel to the anterior axillary fold, 


consequently the functional and cosmetic 
results are superior. When properly per- 
formed, the operation does not divide the 
lymphatic pathways to the axilla. 
TECHNIQUE OF THE STEWART 
MASTECTOMY 

An elliptical incision, widest opposite 
the tumor, is made through the skin. This 
incision usually extends across the midline 
anteriorly and to the posterior axillary 
fold behind. If the posterior angle is 
rounded rather than pointed, better wound 
closure may be obtained (Fig. 3). The su- 
perior and inferior flaps are dissected back 
in the plane of the superficial fascia, leav- 
ing just enough fat to maintain the nutri- 
tion of the skin. The depth of the incision 
is gradually increased until the rectus fas- 
cia is encountered below, and the upper 
part of the pectoralis major above, at the 
junction of its sternal and clavicular por- 
tions. The sternal portion of the pectoralis 
major is divided at ‘its insertion into the 
humerus, retracted, and its sternal origins 
divided over clamps (Fig. 4). By this step 
the lymphatics perforating the anterior 
intercostal spaces are severed early in the 
operation, thus interrupting a potential 
pathway for mediastinal involvement 
(Bartlett, op. cit.) 

The insertion of the pectoralis minor is 
next divided, exposing the subclavian pad 
of fat which lies anterior to and below the 
axillary vein at the point it disappears be- 
neath the clavicle (Fig. 5). The fat pad in 
the subclavian triangle is dissected free, 
and all the axillary fat removed from above 
downward in the usual manner. When the 
axillary dissection is complete, the breast 
is severed from the chest wall, and re- 
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Fic. 3. 
Anatomic relations. B. Photograph at operation. 
Marks on skin indicate the location of the tumor 
and the line of incision (note rounded posterior 


The Stewart mastectomy: the incision. 4. 


angle). This and the following photographs show 
the exposure obtainable through this incision in an 
actual case (Fig. 7). The anatomic drawings made 
at the same time are easier to interpret; the photo- 
graphs demonstrate that exposure has not been 


improved by the artist’s imagination. 
moved in continuity with the axillary con- 
tents (Fig. 6). The axilla is drained through 
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Fic. 4. The Stewart mastectomy: pectoralis major 
divided, pectoralis minor exposed. 4. Sketch. B. 
Photograph. 


the posterior angle of the incision. Wound 
closure is usually accomplished without 
tension although a wide area of skin has 
been removed, and healing is prompt (Fig. 
7). 

During the axillary dissection it has been 
our practice to mark the different levels 
with metal tags sutured to the fat (Fig. 5). 
The first tag is sutured to the subclavian 
fat pad described above, the second to the 
axillary apex and the third to the axillary 
base. In our opinion it is impossible for the 
surgeon himself accurately to identify the 
location of lymph nodes in the gross speci- 
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men after removal. The extent of axillary 
invasion is important both from the stand- 
point of prognosis and from that of post- 
operative irradiation. In 2 of our cases, in- 
vasion of nodes in the subclavian triangle 
was found without other involved axillary 
nodes, evidently by way of a direct lym- 
phatic pathway which did not pass through 
the axillary chain. 


PREOPERATIVE IRRADIATION 


It has not been our practice to give 
routine preoperative irradiation. It re- 
mains to be demonstrated that any great 
improvement in five-year end-results will 
be produced by routine preoperative ir- 
radiation of breast cancer. At present we 
confine preoperative treatment to those 
patients who appear to have rapidly grow- 
ing, highly malignant, and hence poten- 
tially radiosensitive cancers. The usual 
breast cancer is only moderately radiosen- 
sitive, and the dose of radiation compatible 
with subsequent operability is not uni- 
formly cancericidal, as shown by the 
studies of Adair and Stewart*® and Adair.’ 
These authors found residual cancer in 
from 40 to 65 per cent of the breasts and 


Fic. 5. The Stewart mastectomy: exposure of axil- 
lary contents is complete. Tags have been sewn 
in place to identify the lymph nodes at different 
levels. 
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in from 80 to go per cent of the axillae 
subjected to preoperative irradiation. 

We believe that these results do not 
justify the long delay necessary before op- 
eration, and the increased morbidity after 
operation, except in unusual cases. It does 
not seem logical to waste valuable time in 
such uncertain treatment of a surgically 
accessible cancer. In the operable case 
neither cancer in the breast nor cancer in 
the axillary nodes causes death, but rather 
cancer beyond these regions. Why, then, 
should we give incomplete radiation ther- 


apy when complete surgical removal of 


the local disease is at our disposal? Should 
we not rather conserve the patient’s toler- 


ance for thorough, intensive irradiation of 


those regional lymph nodes beyond the 
reach of the surgeon’s scalpel? 

Radiation therapy of cancer should aim 
to cure when possible, or to alleviate the 
symptoms when cure is not possible. The 
preoperative irradiation of operable breast 
cancer is an unfortunate compromise be- 
tween these two functions, unless future 
studies indicate a materially greater pro- 
portion of cures resulting from its use. 
Radiation therapy of the breast may be ex- 
pected to cure cancer provided the dosage 
is sufficiently high. If we were to give from 
7 to 10 erythema doses to breast and axil- 
lary nodes, subsequent surgical removal 
would be almost impossible, and in most 
cases, unnecessary. The difficulties in- 
volved in providing ideal and uniform ir- 
radiation, particularly in that truncated 
pyramid the axilla, and the severe, pro- 
longed radiation reaction of the patient, 
make surgical removal more desirable. 

POSTOPERATIVE IRRADIATION 

There are many objections to the usual 
postoperative roentgen therapy, such 
skin damage, radiation sickness, the pro- 
duction of pulmonary fibrosis, and, most 


serious of all, dosage which falls short of 


being cancericidal. In spite of these objec- 
tions it is almost uniformly conceded that 
combined surgical and radiation therapy 


produces better results in the treatment of 


Treatment of Cancer of the Breast 


413 


breast cancer than does surgery alone. 
Hutchison,'° in a comprehensive review of 
the world literature, came to that conclu- 
sion. Yet the authors whom he quotes em- 
ployed a wide variety of methods, most of 
them entirely inadequate according to 


™ Long thoracic N 


Fic. 6. The Stewart mastectomy: dissection com- 
plete. 4. Sketch. B. Photograph, showing the 
bare axillary vein and tags placed at the site of 
subclavian and axillary base nodes. 


present-day standards. Portmann!*® has 
pointed out that radical surgery dates from 
1897, but “radical irradiation” has really 
developed since 1930, in the sense that it 
has become an actively carcinolytic treat- 
ment. 

The reported techniques of postopera- 
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Fic. 7. The Stewart mastectomy: closure. 4. At end of operation, wound closed without tension after wide 


skin removal (Fig. 3). 
motion good. 


tive irradiation for breast cancer with which 
we are familiar have this defect in com- 
mon: they attempt to treat the entire op- 
erative field as well as the regional lym- 
phatics. It is our belief that the operative 
field is the responsibility of the surgeon. 
As Harrington® stated, the surgeon should 
remove the disease, not depend on radia- 
tion therapy to destroy the residue. Local 
recurrence should not occur in more than 
10 or 15 per cent of cases if good judgment 
is used in the estimation of operability. 
The postoperative management of the 
operative field should be careful, regular, 
persistent follow-up examination, with 
radiation therapy only when and where 
indicated. When a local recurrence does 
appear, in itself it is no greater problem 
than any skin cancer, and should be treated 
intensively through a small field with a 
narrow margin of surrounding normal tis- 
sue. 


B. On thirteenth postoperative day, wound healed except for drain site, shoulder 


We have attempted to devise a tech- 
nique of postoperative irradiation on the 
basis of certain known or highly probable 
facts. From an anatomic standpoint it is 
important to know the distribution of the 
disease and the probable direction of its 
spread. Secondly, it is desirable to give a 
dose of radiation within the range known 
to be cancericidal. Finally, to give a dose of 
this magnitude, treatment must be con- 
fined to small skin fields, and full advan- 
tage must be taken of the Coutard method 
of divided dosage. 

Treatment should be given under the as- 
sumption that unrecognized disease is pres- 
ent. “Prophylactic” treatment, to prevent 
the development of a cancer not yet pres- 
ent, is entirely illogical. Small or moderate 
doses of roentgen radiation cannot be ex- 
pected to influence the average cancer if 
present, and are of no conceivable value if 
cancer is not present. 
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Reactive fibrosis has been postulated as 
one of the most important effects of post- 
operative radiation therapy of breast can- 
cer. It is said to prevent recurrence by in- 
carceration of the cancer cell. If this ef- 
fect of irradiation is more important than 
its actual destructive action upon cancer, 
why is this not also true of cancer in other 
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We agree with Portmann'® that post- 
operative irradiation is unnecessary when 
no axillary metastases are found in the 
operative specimen, with one exception: 
the patient with a cancer of the inner 
hemisphere of the breast. A cancer in this 
anatomic location may metastasize to the 
nearer parasternal nodes before involving 
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Fic. 8. Diagrammatic illustration of the chief regional lymphatics of the breast. 
The perforating lymphatics to the parasternal nodes accompanying the per- 
forating branches of the intercostal vessels are usually described but seldom 
illustrated. They offer a pathway for metastatic invasion of the mediastinum 
and should be included in the plan of radiation therapy. 


locations? Martin, Quimby and Pack'® 
demonstrated that from 7 to 10 threshold 
erythema doses are necessary to control 
cancer of the oral mucous membranes and 
metastatic cancer of the cervical lymph 
nodes. Squamous carcinoma of the skin re- 
quires from 5 to 10 erythema doses to de- 
stroy it. Skin cancer that has been re- 
peatedly irradiated with inadequate dos- 
age frequently recurs in a dense fibrous 
bed and is then highly resistant to any 
treatment. 


the axilla. Handley’ has pointed out that 
the parasternal nodes along the course of 
the internal mammary artery frequently 
serve as a portal of entry for invasion of 
the thorax (Fig. 8). When axillary nodes 
are found to be involved, we treat both the 
supraclavicular and the parasternal regions. 


TECHNIQUE OF POSTOPERATIVE 
IRRADIATION 


Deep roentgen therapy is given through 
two fields, one over the supraclavicular 


| 


416 


nodes and one along the border of the 
sternum. Round or oval fields are em- 
ployed, in order to reduce the area of skin 
and volume of deeper tissues irradiated. 
The value of reducing the area of the fields 
has been emphasized by Martin and Mc- 
Nattin.” It is particularly important when 
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tends from the sternoclavicular articula- 
tion laterally to the border of the trape- 
zius. It may be an 8 cm. circle or a6 X8 cm. 
or 6X10 cm. oval. The parasternal field 
extends from the first to the sixth rib, so 
as to include the upper five intercostal 
spaces, and from the midline of the ster- 


Fic.9. Skin portals employed for treating the regional nodes only as described in the text. 4. Stewart 
mastectomy. B. Halsted-Meyer mastectomy. (The rectangular parasternal field we no longer use but 


rather an oval field.) 


one plans to give a dose approaching the 
limit of tissue tolerance. Each field is given 
a dose of 100 to 200 r (measured in air) 
daily with the following factors: 200 kv., 
25 ma., Thoraeus filter equivalent to 1.6 
mm. of copper, target-skin distance from 
50 to 70 cm. (usually 70 cm. in the case of 
the parasternal field.) 

The size of the fields treated varies with 
the individual. The supraclavicular field 
extends from the lower border of the clav- 
icle, where surgical dissection ends, upward 
to cover the supraclavicular fossa. It ex- 


num 6 cm. toward the involved side. Its 
usual size is 16 X6 or 18 X6 cm. (Fig. 9). 

The dose delivered to each field over a 
period of twenty to forty days is from 3,600 
to 4,000 r, measured in air without back- 
scattering. This dose is well tolerated, pro- 
ducing a moderate to severe epidermitis 
which heals with very little permanent 
change in the skin. We have treated Ig pa- 
tients by this method during the past 
eighteen months with no complications 
such as radiation sickness, marked skin 
atrophy or pulmonary fibrosis. At times a 
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moderate bronchitis is produced which 
subsides after two or three weeks. In ad- 
dition to radiation therapy of the regional 
lymph nodes it has been our practice to 
recommend roentgen castration for those 
patients who have not reached the meno- 
pause. The merit of this procedure has not 
yet been determined, and we do not insist 
upon it in all cases. 

The important features of this method 
of treatment are the following: (1) The 
operative field is neglected in planning 
treatment, since presumably it has been 
adequately treated surgically. It is ir- 
radiated only when actual recurrence is 
discovered. (2) Accessible regional lymph 
nodes, potentially invaded by cancer, are 
treated through small fields accurately 
placed. (3) The fields are kept as small as 
possible to minimize local and systemic 
reaction. (4) Small daily doses are ad- 
ministered. (5) The total dose is as high as 
possible, approaching the lethal dose de- 
termined by Martin, Quimby and Pack."® 
(6) We do not use the commonly employed 
posterior axillary and posterior supra- 
clavicular fields, since they are from 8 to 
12 cm. from the supraclavicular nodes; 
consequently, the tissue dose delivered to 
the nodes is only slightly increased at a 
considerable sacrifice of local and general 
tolerance. 


RADIUM TREATMENT 


We have had no experience in the pri- 
mary treatment of bulky breast cancers 
by interstitial irradiation. It has seemed 
preferable to give roentgen’ therapy 
through multiple fields, crossfiring the le- 
sion. We have felt more confident of giving 
uniform irradiation by this method. If a 
residual tumor mass remains after external 
irradiation, especially when we are dealing 
with a small tumor difficult to treat 
through more than one or two fields, we 


implant radon seeds into the lesion. Single. 


metastatic nodes appearing subsequent to 
mastectomy are more easily treated by 
the implantation of radon seeds than by a 
prolonged course of external irradiation. 
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Radon implantation of nodes in the supra- 
clavicular fossa frequently causes a severe 
brachial plexus neuritis characterized by 
pain, paraesthesia and paralysis in the cor- 
responding arm. 

We are opposed to the treatment of local 
recurrences in the immediate vicinity of 
the operative scar by interstitial irradia- 
tion. A dose of radon calculated to destroy 
the disease almost always produces a 
chronic radiation ulcer, since the skin lies 
immediately over the ribs and intercostal 
muscles without an adequate layer of sub- 
cutaneous fat. A superficial skin nodule 
may be. treated by massive doses of un- 
filtered intermediate voltage roentgen rays 
(2,500 to 3,000 r at 140 kv.) or by a radium 
plaque at 1 cm. much as one would treat 
an epithelioma of the face. Deeper nodules 
usually respond well to divided doses of 
200 kv. roentgen rays. Whichever type of 
treatment is chosen, we confine it to a 
small field about the recurrence and at- 
tempt to give a dose lethal to the cancer. 
We do not irradiate the entire operative 
field in treating a recurrence which may be 
only a few centimeters in diameter. 


THE ULTIMATE RESPONSIBILITY 
OF THE SURGEON 

The management of the patient with 
breast cancer presents a complex problem, 
of which one of the most confusing aspects 
is the decision as to who shall take the ulti- 
mate responsibility for her treatment. Cer- 
tainly it is unfair for the surgeon to send 
her back to the referring physician with 
vague recommendations about roentgen 
therapy and follow-up examinations. In 
our opinion, it is the duty of the surgeon 
who aspires to operate upon breast can- 
cer to familiarize himself with the details 
of radiation therapy. It is not enough for 
him to refer the patient to a radiologist. 
He should also know what type of irradia- 
tion she is to receive and be convinced 
that the proposed irradiation is adequate 
and proper. It is unfortunately still true 
that many roentgen therapists whose ma- 
jor training has been in roentgen diagnosis 
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and in roentgen therapy of benign derma- 
tologic conditions are unwilling to give 
adequate “radical irradiation” for cancer. 
The ideal course would be for the cancer 
surgeon to prescribe and administer his 
own radiation therapy. When this is im- 
practical he at least should inform himself 
as to what constitutes adequate treatment 
and insist that it be given. Finally, it is 
also his responsibility to follow the pa- 
tient after treatment has been given, to de- 
tect and arrange for the treatment of recur- 
rence or distant metastasis at the earliest 
possible date. 
SUMMARY 


(1) The results of aspiration biopsy for 
the diagnosis of breast cancer in a general 
hospital are reported. 

(2) The value of definite criteria in dif- 
ferentiating between operable and inoper- 
able breast cancer is emphasized. 

(3) The Stewart incision for radical 
mastectomy is described in detail and its 
advantages stressed. 

(4) A new technique of postoperative 
irradiation based on physical, biological 
and anatomical considerations 1s presented. 

(5) In most cases the surgeon is respon- 
sible for the general management of the 
patient and consequently should be famil- 
iar with the methods of radiation therapy 
and the indications for its use.* 
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THE RATIONALE OF ARTIFICIAL MENOPAUSE IN 
CARCINOMA OF THE BREAST* 


By GRANTLEY W. TAYLOR, M.D., F.A.C.S. 


BOSTON, MASSACHUSETTS 


URING recent years much has been 

reported and written about the em- 
ployment of artificial menopause in the 
treatment of carcinoma of the breast. 
Studies have consisted of reports of in- 
dividual cases or small series, of results of 
castration in susceptible strains of mice, 
and of hormonological studies in relation 
to breast pathology.'® Our approach to the 
problem has consisted first of all in an 
attempt to find out what differences can 
be observed in the disease in young women 
as contrasted with older women. 

A series of postoperative cases of car- 
cinoma of the breast observed at the 
Massachusetts General Hospital during the 
years Ig21 to 1929 was divided into three 
age groups—146 cases forty-five years or 
younger, 303 cases aged forty-six to sixty 
inclusive, and 156 cases over sixty. The 
study was confined to the youngest and 
oldest groups, and roughly it may be said 
that the youngest group contained only 
women who had not yet passed the meno- 
pause, while those in the oldest group cer- 
tainly had done so. It was found that car- 
cinoma of the breast tended to metasta- 


I 
AXILLARY INVOLVEMENT ON ADMISSION 
Age Under 46 Over 60 
Axilla not involved 23% 43% 
Axilla involved 79% 579 
Taste Il 
PATHOLOGIC GRADE OF MALIGNANCY 
Age Under 46 Over 60 
Cases 146 156 
Grade | 1% 16% 
Grade Il 49% 56% 
Grade III 44% 28% 


size earlier in young women (Table 1) than 
in older women, and that it tended to be of 
a higher grade of malignancy (Table 11). 
Postoperative recurrence seemed to take 
place more promptly in younger women 
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8o- SURVIVAL AFTER OPERATION 
70° CASES WITH AXILLARY 
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CHART I 


(Chart 1). The difference in cures, 34 per 
cent in the young group as contrasted with 
44 per cent in the older group, seemed to be 
adequately accounted for by these differ- 
ences in character and behavior (Table 111). 


TasB_e III 


CURES WITH RADICAL OPERATIONS 


Age Under 46 Over 60 
Cases 117 113 
Cures 34% 44% 
Cures—Axilla not involved 1% 67% 
Cures—Axilla involved 20% a1% 


It was felt as a result of this study" that 
in carcinomas of the breast of equivalent 
extent and of equal grades of malignancy, 
age and menstrual status alone do not 
affect the curability of radical operation. 
It is probable, although not definitely 
proved by our study, that cases in young 
women are more likely to be inoperable 
when they are first seen, although depend- 


* Read at the Twenty-second Annual Meeting, American Radium Society, Atlantic City, N. J., June 7-8, 1937. 
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able data on operability are difficult to 
secure. 

Nathanson and Welch,’ in their life ex- 
pectancy study, offered curves which tend 
to show the poorer prognosis in young 
women as contrasted with old women; but 
the difference is not great, and one is more 
impressed by the similarity of their curves 
than by the divergence. 

A current study of inflammatory car- 
cinoma of the breast’ at the Pondville 
Hospital shows no conspicuous alteration 
of the age distribution. This virulent 
method of growth is habitually assumed 
to occur chiefly in young women and fre- 
quently in association with pregnancy or 
lactation. Our group of 37 cases shows a 
normal age group for carcinoma of the 
breast in general, and in only one case 
was there any question of lactation asso- 
ciated with the origin of the disease. 

The incidence of pregnancy during the 
course of carcinoma of the breast has been 
held to be of very grave significance, caus- 
ing acceleration of the rate of growth. It 
has also been held that pregnancy taking 
place subsequent to apparent cure of the 
disease is of grave import, and likely to 
cause development of independent car- 
cinoma of the remaining breast, or to 
stimulate the appearance of recurrences.?: 
A current study (Adair and Meltzer') of 
cases of treated carcinoma of the breast 
complicated by subsequent pregnancy does 
little to confirm these previously accepted 
ideas. Indeed these authors are of the opin- 
ion that pregnancy in itself does not seri- 
ously prejudice the outcome in adequately 
treated cases of carcinoma of the breast. 

The effect of these studies, tending to 
minimize the gravity of pregnancy, to show 
that inflammatory carcinoma is as common 
in older women as in younger women, and 
to indicate that the difference in postopera- 
tive prognosis is not excessively great, is 
to narrow significantly our hopes and ex- 
pectations from the use of artificial meno- 
pause as an aid in treatment, or as a 
prophylactic procedure against recurrence 
in carcinoma of the breast. 
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The earlier work on animal castration 
experiments, recently summarized by Tay- 
lor® and by Loeb and his coworkers,® em- 
phasizes the significance of the hormonal 
background in the development of pre- 
malignant and malignant tumors in the 
breast. This work is further borne out by 
Herrell’s® recent clinical study, suggesting 
that oophorectomy tends to diminish the 
incidence of carcinoma of the breast. None 
of these studies prepares us to understand 
the regressions of established metastases 
after artificial menopause, which have been 
described by numerous writers. To account 
for these regressions it is necessary to as- 
sume that in some cases a certain supply 
of the hormones is necessary for the con- 
tinued growth of the tumor, and that re- 
moval of this supply causes inhibition or 
regression of the growth of the tumor. It is 
further reasonable to assume that the 
tumor growth can adjust itself to this lack 
after a variable period of inhibition, and 
that thereafter it can resume its previous 
activity. This would account for the regres- 
sions as well as for their usually limited 
duration. 

Since the reports of Dresser! and of 
Smith,® we have been carrying out artifi- 
cial menopause as a routine adjunct to our 
treatment of recurrent and inoperable 
cases of carcinoma of the breast at the 
Pondville and Huntington Memorial Hos- 
pitals. 

In addition we have offered the proce- 
dure to postoperative cases as a prophy- 
lactic procedure, and have carried it out 
in about 50 cases. Dresser outlined his 
technique for this irradiation. We have 
had a few instances of resumption of 
menses which have required further pelvic 
irradiation, and accordingly we have in- 
creased the routine dose to 800 r to the 
front and back of the pelvis respectively, 
through a 15 X15 cm. portal. 

It is premature to attempt any report 
on the 50 cases who received artificial 
menopause as a postoperative prophylactic 
procedure. Of this group 9 are dead with 
recurrences, 5 of which involved the skele- 
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tal system; 4 others are living with supra- 
clavicular or intrathoracic recurrence. In 
these cases with recurrence there is no evi- 
dence that the artificial menopause had 
any effect on the progress of the disease, or 
on the prompt appearance of recurrences. 

Of the 50 cases of recurrent or inoperable 
disease, 36 patients are dead or show active 
progress of the disease, and 13 are getting 
along well with minimal evidence of ac- 
tivity of the malignancy. Again it must be 
repeated that this report is not a final 
study; that all these cases have been 
treated since Dresser’s study in 1934, and 
that they are presented solely to permit a 
few inferences which seem permissible. Of 
this whole group of 50 cases, 20 have 
shown some possible or probable benefit as 
a result of the artificial menopause. It is 
difficult to be sure of the part played by 
the menopause when the recurrent focus 
of disease is itself subjected to intensive 
irradiation. Thus a true skeptic would per- 
haps disallow many of these possible bene- 
fits. Several cases, however, showed such 
striking improvement as to be convincing 
to anyone who saw them. We have not 
seen any cases such as those reported by 
Clarkson and Barker,’ in which apparent 
cure was obtained. It should be borne in 
mind, however, that their cases were sub- 
jected to generalized irradiation, and that 
perhaps other factors were of greater im- 
portance than the ovarian irradiation. 

In conclusion, we are confronted with a 
small sub-group of young women suffering 
from carcinoma of the breast in whom 
artificial menopause has shown striking 
benefit. It is suggested that the presence 
of the ovarian hormone in these cases is 
almost an essential condition for the 
growth of the carcinoma. The usually tem- 
porary character of the regression, and the 
eventual rapid progress of the growth sug- 
gests that the cancer can adjust itself in 
time to the lack of this growth stimulator. 
It would seem that this period of tempo- 
rary maladjustment would be an oppor- 
tune time to direct vigorous therapy to the 
discoverable foci of the disease. 
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DISCUSSION ON PAPERS BY PENDERGRASS 
AND HODES, SPACKMAN AND HYNES, 
AND TAYLOR 


Dr. Frank E. Apair, New York City. I 
wish first to congratulate the Program Com- 
mittee on the type of papers presented in the 
symposium on cancer of the breast. 

It seems to me Dr. Pendergrass and Dr. 
Hodes’ paper is a very fine one. They have 
approached the problem at a little different 
angle than most of us would think of doing and 
it was very interesting, although the conclu- 
sions were disappointing. I had hoped that with 
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the years there had been a definite improve- 
ment in the five-year results obtained by roent- 
gen therapy. It brings out the point that the 
technique changing from year to year makes it 
difficult to compare with radium therapy. 

Dr. Spackman and Dr. Hynes’ paper I 
thought very fine from the textbook standard. 
The incision of which Dr. Spackman is very 
fond I think he employs a little more generally 
than most of us do. In my experience it has 
been well to use the Stewart incision for the old 
women with pendulous breasts. There have 
been about twenty-four incisions described for 
breast amputation and we can take our choice. 

One thing I was a little disappointed with in 
the paper. I think at this time it is premature 
to come to the conclusion that preoperative 
irradiation is without value. We have a great 
deal to learn about that and am sorry Dr. 
Spackman has gone as far as he has in this 
direction. A short time ago Coutard made the 
statement that his viewpoint is to give a pre- 
operative course of roentgen therapy, to follow 
that by radical amputation and then by post- 
operative irradiation, and I understand that is 
the viewpoint of Dr. Pfahler, who has had an 
enormous amount of material to study through 
the years. I am inclined to think we will ulti- 
mately come to the latter conclusion. We have 
taken about 200 cases and subjected them to 
preoperative irradiation in an attempt to deter- 
mine the carcinogenic lethal dose, if possible. 
It has been rather discouraging for it has been 
impossible for us to know what we will get 
when the specimen arrives in the laboratory. 
Dr. Ewing and Dr. Stewart have been very 
cooperative in the study. In the group where 
such irradiation is given we have obtained total 
destruction in 33 per cent of the breast cases; 
and in the axilla in 22 per cent. You may ask 
how we know that there was involvement of 
the axilla. The pathologists tell me that this 
was worked out several years ago. There is a 
definite microscopic picture of the node that 
has been involved in carcinoma. I thought that 
did not hold water, but I discussed it with Dr. 
Ewing and Dr. Stewart and they say this is 
true and is widely accepted now by patholo- 
gists. 

Dr. Taylor’s discussion of roentgen castra- 
tion I thought was most illuminating and I was 
much impressed by it. I think all of us in a 
desperate situation have tried to force the facts. 
Dr. Taylor has been most honest and has tried 
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to evaluate the facts. His results were largely 
like ours. I think many times we get striking 
temporary results from irradiation, but it some- 
times happens that later the patients go on toa 
fatal outcome, which was only delayed. We had 
an interesting case which I had Dr. Hoffman 
report two or three years ago. The patient was 
a young woman who was going down hill rather 
rapidly. She had disseminated disease including 
metastatic nodules in the scalp. I told her brother 
not to bring her to New York any more for 
their local doctors could do as much as I could. 
About six months later they brought the pa- 
tient in again. She had gained about 50 pounds 
and looked perfectly splendid. I was somewhat 
embarrassed, but in another six months she 
began to go down hill and was placed in the 
hospital. The nodules had decreased to small 
elevations on the scalp. She went on to death. 
We did a post-mortem examination and found 
she had become sterile from metastatic lesions 
in the ovaries. 


Dr. Georce E. Philadelphia. 
When one comes to evaluate any method of 
treatment on the basis of clinical observations 
it is self-evident that we have a tremendous 
problem. I need not waste any time in convinc- 
ing you of that for it is a recognized fact. 
Therefore, because of that difficulty we cannot 
draw absolutely positive conclusions either one 
way or the other. 

Taking the first paper by Dr. Pendergrass 
and Dr. Hodes, | certainly think we must all 
congratulate these authors and accept their 
statistics as accurate. I hesitate to discuss them 
because of the high standing of these men and 
also because these data have been in part pro- 
duced by our distinguished friend and former 
president, Dr. Henry K. Pancoast. Therefore 
we must accept two facts in this connection: 
First, that the work has been well done. Second, 
that the statistics have been well prepared and 
they have been reviewed by the statistician of 
the Metropolitan Life Insurance Company. 
But, after all, it depends upon what you put 
into the statistics as to what conclusions you 
draw. First of all, who has ever judged the 
value of the treatment of pneumonia by making 
an analysis merely of the deaths from pneu- 
monia? You must also judge the value by the 
number who survive. Also, we would not evalu- 
ate the operation on carcinoma of the stomach, 
for example, by the number of patients who 
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die from that operation. The best technique or 
the best method of treatment is better indi- 
cated by the recoveries. I believe, therefore, 
that these unfavorable results do not contra- 
dict the evidence that has been produced by 
other men who have used the same kind of 
statistics and have arrived at different conclu- 
sions, because they have studied the patients 
who got well in proportion to those who died. 
In Drs. Pendergrass and Hodes’ records the 
patients all died. They must have had others 
who got well. 

As you saw by the diagrams thrown cn the 
screen, there were many portals of entry for the 
rays, many more in former years than at the 
present time and gradually these numbers have 
been decreased. If there is any value in em- 
ploying multiple portals it lies in the fact that 
we are crossfiring from these portals and thus 
increase the relative depth dose. In the cases 
that were shown on the diagrams there was 
almost no crossfiring. In addition they had the 
fields divided and there were bound to be little 
spaces between these fields in which there is 
less irradiation and perhaps none. I had the 
privilege only about a month ago of demon- 
strating before some of our graduate students 
a case of melanotic carcinoma which had in- 
volved the entire surface of the left leg of a 
man, extending all the way from the plantar 
surface up to and involving the groin. Under 
heavy irradiation these lesions disappeared. 
There was desquamation of the skin and then, 
after a period of about four months, I was 
able to demonstrate to the students a group of 
three nodules that just exactly filled the space 
between two fields. That convinced me that 
we have to be very careful in the crossfiring 
that no space is left that does not receive irra- 
diation. I, like Dr. Pancoast, many years ago 
used multiple fields something like these illus- 
trated but I have long abandoned them and at 
present do not multiply fields unless I can get 
some crossfiring. kor example (illustrating on 
blackboard) if we are giving preoperative irra- 
diation we can get some definite value in cross- 
firing by taking the field from the median line 
or at least the parasternal line to the nipple 
line and the direct rays tangentially. This can 
be helped by filling up the space here (indi- 
cating) by wheat bags or rice bags. Then you 
can turn the patient over on the side and can 
again crossfire from the midaxillary line into 
the breast tangentially. We crossfire through 
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the axilla and the coracoid and supraclavicular 
regions. These rays branch out into the medi- 
astinum and supraclavicular glands. In this 
manner we reach the carcinoma of the breast, 
the axillary lymph nodes and the supraclavicu- 
lar nodes, which is the most common line of 
extension. We will get approximately the same 
amount of irradiation in the deeper tissues as 
we get on the surface. If we have a stout pa- 
tient we can turn her around and get some addi- 
tional effect in the axilla from the outer pos- 
terior axilla. In this way we get the crossfiring 
effects and we get results, but merely multi- 
plying fields and giving the treatment in a 
rather indefinite manner does not mean that 
you are multiplying the real effects. 

My idea of preoperative treatment is that 
of giving the patient just enough treatment to 
devitalize the more malignant type of cells. 
You can get that effect in a period of two weeks 
and with about goo r, which you can give in 
that time, and you get about the same dose in 
the deeper tissue. That amount of treatment 
will not destroy the more resistant type of 
carcinoma cells but, as has been shown by 
Harrington in 2,399 cases gI per cent belonged 
to Grades 3 and 4. Therefore, when you have 
such a high percentage of Grades 3 and 4 car- 
cinoma you should, have some effect from irra- 
diation, even with enly goo r. That is why I 
believe it should be given in a two-week period. 
That time is not a long delay and I would prefer 
to take the risk of that much delay. 

The patient should be operated upon during 
the third week. Then we have the postopera- 
tive treatment which can follow the operation 
usually within a period of three weeks. If the 
patient has not had preoperative irradiation 
the postoperative treatment should usually 
begin two weeks after the operation. With post- 
operative treatment we crossfire as_ before. 
We cannot crossfire directly into the axilla for 
the patient cannot raise her arm, so we make 
use of the postaxillary field, sending the rays 
sufficiently through the posterior wall to get 
the radiation into the axilla, deep clavicular 
area and mediastinum. For all this I use high 
voltage therapy. For the treatment of the mam- 
mary region I see no reason for crossfiring and 
here I think we should carry our field from 
this infraclavicular line extending from the 
axilla to the lower border of the inner end of 
the clavicle, and carry that opposite to the 
parasternal line down to the ensiform and to 
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the axillary line. I see no use in crossfiring there, 
nor do I see any reason to use the high voltage 
roentgen rays there. You want no damage to 
the lung and as little to the heart as you can 
get and I use the low voltage 125 kv. and apply 
radiation to the extent of an erythema dose 
according to the saturation technique. My aim 
is to give all these areas, counting the preopera- 
tive and postoperative irradiation, a total of 
1,800 to 2,400 r. 

I have been working with roentgen therapy 
and postoperative irradiation in carcinoma of 
the breast for thirty-five years. We have fol- 
lowed our patients which are alive five years 
following preoperative irradiation, surgery and 
postoperative irradiation. These have all been 
studied on the basis of Grades 1, 2 and 3. In 
Grade 1, 81 per cent are alive. They were 
operated upon within thirty days after begin- 
ning the roentgen therapy. In: Grade 2, 56.5 
per cent are alive, in Grade 3, none is alive. 
Of those patients who were operated later than 
thirty days after beginning irradiation in Grade 
1, SO per cent are live; in Grade 2, 71 per cent. 

Taking all cases without regard to when 
they were operated on following irradiation, 
in Stage 1, 73 per cent are free from the disease 
at the end of five years; in Stage 11, $7 per 
cent are free at the end of five years. In the 
postoperative cases, those treated between 1902 
and 1922, in the group with glands there were 
46 per cent symptom-free at the end of five 
years. In the group from 1922 to 1932 in Stage 
1 there are 72 per cent, which is approximately 
what you get with operation. In Stage 11, 50 
per cent of cases treated prior to five years ago, 
52.4 per cent. If all dead and uncured patients 
are eliminated we still have 45.5 per cent; of 
the cases receiving both pre- and postoperative 
irradiation, §1 per cent. 

I am convinced of the value of both pre- and 
postoperative irradiation. 


Dr. Norman Treves, New York City. The 
papers of the morning have been most inter- 
estingly presented and the essayists are to be 
congratulated. It was comforting to me to 
hear Dr. Pendergrass indicate the lack of uni- 
formity in the irradiation technique for the 
treatment of mammary carcinoma. In the 
many clinics that are working on this phase of 
radiation therapy, it would seem that the time 
had arrived for some unanimity so that our 
statistics may at some future date be properly 
evaluated. 
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In the treatment of breast carcinoma the 
only procedure in operable cases that is uni- 
versally accepted is radical mastectomy. The 
value of preoperative and postoperative irradia- 
tion has yet to be proved. The irradiation 
technique should be standardized as the sur- 
gery is. The number of ports, the sizes of the 
fields, the distances and filters used are all so 
varied that we are deprived of a basis for com- 
parison. 

I have been interested for many years in 
“inflammatory carcinoma” of the breast. Dr. 
Taylor stated in his communication that this 
type of mammary cancer was peculiar to young 
women. When the late Dr. Burton J. Lee and 
I reported our cases in 1924, we found the aver- 
age age of the 28 patients to be 443 years. 
We are in agreement with Dr. Taylor’s state- 
ment that he has never observed a case during 
pregnancy or lactation. Neither have we. 

I was particularly interested in Drs. Spack- 
man and Hynes’ paper and believe a number of 
their statements bear repetition: First, that the 
value of pre- and postoperative irradiation still 
has to be proved. Second, they question the 
value of aspiration biopsy in doubtful cases. 
It seems to me that the doubtful cases are the 
difficult ones to prove by this method, for the 
tumors are usually quite small. These patients, 
I feel, should not be subjected to aspiration but 
to wide local excision with examination in the 
operating room. I disagree with these authors 
in stating that the line of incision, in excision 
or local mastectomy (for diagnosis), passes 
through potentially invaded lymphatics. This 
theory might hold good if one believes in 
Handley’s permeation theory—but I do not 
believe that we do. 

In the next place Dr. Spackman states that 
inoperable carcinoma cannot be made operable 
by irradiation. We all should concur in this 
dictum. A marked clinical regression following 
the use of physical agents means, as a rule, a 
high index of malignancy. In these cases radia- 
tion therapy alone should be used. 

Local recurrences in the operative field are 
the surgeon’s fault. Either he failed to recog- 
nize that the case was inoperable at first or his 
surgery was inadequate. Lee and I reported an 
analys's of 363 patients with recurrent inoper- 
able carcinoma and found that Ig per cent had, 
as the initial recurrence, a solitary chest wall 
recurrence or diffuse cutaneous nodule. Drs. 
Spackman and Hynes refer to the group of 
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75 operable cases reported from the New York 
Hospital by Lee and Cornell, emphasizing the 
few local recurrences observed. They failed to 
indicate what is most important—that the 
surgery was well planned. Even in this group 
of “hand-picked” cases the five-year survival 
was I1§ per cent. 

The use of the Stewart incision should not 
be employed to the exclusion of all others. Like 
other operative procedures, it has its place. 
But the incision to be used depends entirely 
on the size and topography of the breast and 
the tumor. The value of severing the sternal 
portion of the pectoralis major muscle early in 
the operation is indicated for two reasons: it 
severs the anterior perforating lymphatic ves- 
sels of the chest wall and, what is more impor- 
tant, it facilitates the exposure of the apex of 
the axilla. The authors remark that if good 
judgment is used as to operability local recur- 
rence should not occur in more than 10-15 per 
cent of the cases. This figure is entirely too 
high. 

In the two-portal setup which these authors 
have used for postoperative radiation therapy 
it would appear that they are delivering roent- 
gen rays to the superficial lymphatics in the 
parasternal area and the substernal and hilar 
nodes. The dose employed may be therapeu- 
tically effective externally but if nodes are 
present within the chest I doubt that the treat- 
ment employed will be more than palliative. 

The group of cases reported on is small and 
the longest time which has elapsed since treat- 
ment began is eighteen months. Consequently 
we must wait for a review of the cases, at a 
later date, to prove the effectiveness of their 
methods. 


Dr. Henry Scumirz, Chicago. The views on 
the clinic and treatment of carcinoma of the 
breast are so divergent that one hesitates to 
enter into a discussion. To me, it appears that 
we will never come to any agreement until we 
study the extent the carcinoma of the breast 
has reached. As long as only the regional 
lymph nodes of the first line of defense are 
invaded, the prospects of satisfactory end- 
results of treatment are good. However, when 
the second line of defense is involved, that is 
the supraclavicular, the opposite axillary, the 
mediastinal and the inguinal lymph nodes and 
the viscera, particularly of the thoracic cavity 
and the abdomen, then all prospects of even 
palliation are gone. We have divided the extent 
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of disease of carcinoma of the breast into four 
groups just as we have the carcinoma of the 
cervix and the uterine body. They are: clinical 
Group I, the clearly localized carcinoma which 
should not be larger than 2 cm.; clinical Group 
11, the doubtfully localized carcinoma which is 
larger than 2cm., and has a dough-like periph- 
ery as if it were sending roots into the breast 
tissue; clinical Group 11, the invading car- 
cinoma which invades either the skin anteri- 
orly, the pectoralis major muscle posteriorly, 
the axillary and infraclavicular lymph nodes or 
substernal lymph nodes, but the breast as well 
as the glandular invasion must be movable; 
clinical Group iv, the fixed or disseminated 
carcinoma. The fixation comprises either the 
breast to the chest wall or the glands to the sur- 
rounding tissues or structures and ulceration of 
the skin, and of course invasion of the lymph 
nodes of the second line of defense, or the 
viscera. 

I shall not enter into a discussion of the 
mode of dissemination as this would lead too 
far. It is our opinion that radiation therapy of 
carcinoma of the breast should be confined to 
Groups 11 and 111, and if the surgeon intends to 
operate on these patients the treatment should 
be given first and operation follow within eight 
weeks from the cessation of treatment. At this 
time the irradiation reactions have been com- 
pleted. 

The technique which we use consists in tan- 
gential fields if the tumor is located in the outer 
half of the breast, and anterior and posterior 
fields through the entire chest, including the 
lung, if the tumor is confined tc the inner half 
of the chest, when one must consider the pos- 
sibility of invasion of the substernal lymph 
nodes and finally the mediastinum. We have 
confined radiation therapy entirely to roent- 
gen therapy and our attempt is to permeate 
the entire cancer-bearing area with a homo- 
geneous dose of at least 4,000 r, using 800 kv. 
We find that the results of treatment are supe- 
rior to those of low vcltage. We are now con- 
templating dispensing with the operation en- 
tirely in the Groups 11 and 111 cases, as we have 
had quite a number of patients with primary 
carcinoma of the breast who could not be oper- 
ated upon on account of absolute contraindi- 
cations, and who have remained well without 
operation. The primary tumor either disap- 
pears entirely or contracts to an inert scar 
mass. We have patients treated three or four 
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years ago in whom the cancer has been com- 
pletely arrested. Whether they will reach the 
five-year mark, of course I do not know. I wish 
to say that four-year end-results in the treat- 
ment of carcinoma of the breast with 800 kv. 
roentgen rays with or without operation after- 
wards have been 51.2 per cent. 


Dr. PenperGRAss (closing). | wish to thank 
all of the discussants for their remarks. This 
paper has brought out just the type of discus- 
sion | had hoped for. I am sorry that time and 
friendship interfered with Dr. Pfahler’s telling 
you just what he thinks of me. I do not think 
he meant, however, that he was not interested 
in the dead patients. If you followed the results 
that he presented you know that he has 80 
per cent of his patients alive five years after 
treatment. On the other hand, 74 per cent of 
our patients are dead, so I am very much inter- 
ested in that group. I stated that all of our 
patients had carcinoma and all of them died 
with carcinoma. The second thing I tried to 
stress was that I could not draw any conclu- 
sions. The third thing was that I made a plea 
that some effort be made by this organization 
to study this subject and see if we can arrive 
at some common denominator by which this 
problem can be approached. 
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I did not take up your time to discuss in de- 
tail the radiation technique but in the paper it 
is discussed and if our technique and that of 
Dr. Pancoast is indifferent, as Dr. Pfahler has 
said, then you can evaluate our results in the 
light of the therapy given. My slides, because 
of technical difficulties did not indicate the 
crossfiring that Dr. Pfahler thought so signifi- 
cant. I assumed that you would give me credit 
for crossfiring when it was indicated. That has 
been an acceptable method for years. When 
the radiation was directed over to the contra- 
lateral side, that was for prophylactic reasons. 


Dr. Hynes (closing). I should like to make 
clear our positicn with regard to preoperative 
irradiation. Dr. Adair suggests that we have 
discarded it. It is true that we seldom employ 
preoperative irradiation, but-in special cases we 
have done so and probably will continue to do 
so. We feel that marked improvement in end- 
results is still to be demonstrated. We have 
chosen to treat most of our relatively small 
group of patients according to the technique 
described in order to determine the value of 
concentrating therapy on certain small areas 
where lymphatic invasion is likely to occur. It 
is our intention to report this series of patients 
again when the end-results become apparent. 
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RADIATION TREATMENT OF CARCINOMA 
OF THE LUNG* 


By ISAAC LEVIN, M.D. 


NEW YORK CITY 


A THE end of the nineteenth and at 
the beginning of the twentieth cen- 
tury two opinions prevailed in regard to 
the incidence of primary carcinoma of the 
lung. The first was that the disease was 
very rare and the second that primary 
carcinoma of the lung and pulmonary tu- 
berculosis do not coexist. 

Twenty-five years ago I became chief of 
the Cancer Division of the Montefiore 
Hospital, in New York, a hospital for 
chronic disease. At the same institution the 
tuberculosis division was under the direc- 
tion of the late Dr. M. Fischberg, a noted 
phthisiologist. I was immediately im- 
pressed by the fact that practically all the 
admission to the cancer division of cases of 
primary carcinoma of the lung were trans- 
fers from the tuberculosis division. Very 
rarely were cases admitted directly to the 
cancer division with a diagnosis made be- 
fore admission. This showed that even in a 
progressive medical center like New York, 
primary carcinoma of the lung was not rec- 
ognized. Furthermore, the autopsies dem- 
onstrated that not only did carcinoma of 
the lung and pulmonary tuberculosis co- 
exist, but we have encountered the devel- 
opment of a primary carcinoma in the 
wall of a tuberculous cavity. 

This cooperation between these two de- 
partments served not only to disprove the 
opinion that primary carcinoma and tu- 
berculosis do not coexist but also seemed to 
indicate that the rarity of primary car- 
cinoma of the lung half a century ago and 
the recent increased frequency of the: oc- 
currence of the condition are not real but 
only apparent. A number of pathologists 
attempted to prove the true increase of 
frequency by autopsy findings. Autopsies 
performed in the same hospital showed a 
greater percentage of cases of primary car- 
cinoma of the lung in more recent years 


than previously. However, by the time a 
case of primary carcinoma of the lung 
reaches the autopsy table the condition is 
surrounded and complicated by so many 
additional pathological conditions in the 
lung that the primary tumor may be over- 
looked, particularly if the pathologist is 
not cancer-minded as was the case at the 
time. Arkin and Wagner! in their report 
show that lobar pneumonia and broncho- 
pneumonia are present in 28 per cent of 
cases of primary carcinoma, chronic pneu- 
monia in 20 per cent, bronchiectasis in 43 
per cent, abscess or gangrene in 20 per 
cent. 

In view of all this, it is evident that the 
increased frequency of the occurrence of 
primary carcinoma of the lung is apparent 
only and is due to refinement in the diag- 
nostic methods and the greater interest of 
clinicians and pathologists in the condition. 

Twenty-five years ago when I began my 
study of primary carcinoma of the lung, 
the interest was only academic since no at- 
tempt at therapy could be considered. My 
investigations consisted in attempts to cor- 
relate the microscopic appearance of the 
tumor with the symptomatology and the 
clinical course of the disease. However, no 
difference was noted in the clinical course 
and gross pathological appearance of the 
tumor whether it was, microscopically, an 
adenocarcinoma, squamous cell or undiffer- 
entiated cell carcinoma. Later I attempted 
to compare the roentgenologic appearance 
of the lungs with the gross pathologic ap- 
pearance of the same lung obtained later 
at the autopsy. While a certain check on 
the course of the disease was obtained, the 
investigation was of no practical impor- 
tance since all the work had to be done on 
far advanced cases. The following case may 
illustrate the complexity of the prob- 
lem. 


* Read at the Twenty-second Annual Meeting, American Radium Society, Atlantic City, N.J., June 7-8, 1937. 


427 


428 


Case 1. Roentgenogram of chest shows dif- 
fuse density in the left side of chest. 


Fic. 1. 


Case 1. A. H., male, aged thirty-nine, was 
admitted to Montefiore Hospital on March 22, 
1915, complaining of pain in the right side of 
the chest, dyspnea and cough. He gave a his- 
tory of having been treated in a tuberculosis 
clinic for the last nine months. Examination 
showed on percussion of the right side of the 
chest dullness everywhere and on auscultation 
there was noted bronchial breath sounds and 
many rales. Roentgen analysis showed a dif- 
fuse density which completely obstructed all 
the structure of the left side of the chest. There 
was no evidence of any fluid in the pleura (Fig. 
1). Enlarged lymph nodes were present in the 
left side of the neck. A biopsy of one of the 
lymph nodes showed a papillary adenocarci- 
noma (Fig. 2). The patient died seven weeks 
later. At autopsy the left lung showed car- 


Photomicrograph shows papillary 
adenocarcinoma. 


Fic. 2. Case 1. 
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cinoma replacing much of the upper part of the 
lung and pleura. The carcinoma in the lung was 
surrounded by lobar pneumonia. Near the apex 
was found a large cavity into which opened the 
branch bronchi. The main bronchus was con- 
stricted by tumor tissue. The bronchial and 
mediastinal lymph nodes showed both tuber- 
culosis and carcinoma (Fig. 3). 


Fic. 3. Case 1. Gross specimen of lung which shows 
solid carcinoma and pneumonia side by side. 


Comment. Evidently there was a com- 
bination in this case of actual tuberculosis 
with cavity formation; carcinoma of the 
main bronchus which supervened much 
later and lobar pneumonia, which was ter- 
minal. 

DIAGNOSIS 

The first attempts at therapy of primary 
carcinoma of the lung either by surgery, 
irradiation or combination of both, were of 
very recent date. These attempts immedi- 
ately created the problem of whether the 
condition could be diagnosed early enough 
in its course to make it amenable to treat- 
ment. 

Two phenomena in connection with the 
clinical course of the disease make an early 
diagnosis exceedingly difficult. In the 
first place, the disease is usually silent in 
the early stages of the development and 
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produces no symptoms until the advanced 
stage is reached. What is of greatest impor- 
tance from the standpoint of therapy is the 
fact that metastases in distant organs de- 
velop very early in the course of the disease 
and before symptoms of the primary con- 
dition in the lung become evident. As a re- 
sult the symptom-complex and the chief 
complaints of the patient are frequently 
due to the metastatic tumors and not to 
the primary condition in the lungs. Thus 
the main reason why the clinician fails to 
make a diagnosis of primary carcinoma of 
the lung in its early stages is that the pa- 
tient is usually not aware of any abnor- 
mality at that stage. The next difficulty 
consists in the fact that in its earliest stages 
the condition cannot be discovered by any 
diagnostic methods at our command. 
These methods consist in auscultation and 
percussion of the chest, bronchoscopy and 
roentgen examination. 

Clinical analysis shows the presence of a 
new growth in the lung only when the con- 
dition is well developed, though atelectasis 
in one lobe may be present and create at 
least a suspicion of malignancy when the 
tumor is very small and located in the main 
bronchus. Usually, however, the physical 
signs at the beginning of primary carci- 
noma of the lung in its center, periphery or 
even at the main bronchus, when there is 
no bronchial obstruction, are few since the 
tumor is covered by a layer of normal pul- 
monary tissue. The tumor has to reach a 
certain size in order to produce flatness on 
percussion and absence of vesicular breath 
sounds on auscultation. In view of this lack 
of physical signs, it is very important for 
the clinician to keep in mind that when a 
patient past middle age comes with symp- 
toms of cough, hemoptysis, pain in the 
chest and dyspnea, and the results of the 
examination are negative, the possibility of 
the presence of a primary carcinoma of the 
lung must not be immediately excluded but 
the patient should be reéxamined at fre- 
quent intervals. 

Bronchoscopy. Positive finding on bron- 
choscopy, particularly if it is accompanied 
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by a biopsy, represents the most conclusive 
diagnostic evidence, but it does not give 
any information as to the extent of the dis- 
ease and is therefore of no assistance in the 
determination of the prognosis and the se- 
lection of a therapeutic procedure. Negative 
finding on bronchoscopy is of no diagnostic 
value. Again in bronchoscopy the best diag- 
nostic results are obtained in the well-de- 
veloped advanced cases. Clerf* reports that 
of 143 cases which had a bronchoscopy 
done, only 5 cases could have been con- 
sidered as suitable for surgical treatment. 

Roentgen examination of the chest is un- 
doubtedly the best single diagnostic meth- 
od in primary carcinoma of the lung. 
However, even in fully developed carci- 
noma it is frequently difficult to make a 
correct diagnosis by roentgen evidence 
alone. When there is present an area of in- 
filtration at the hilum surrounded by an 
area of atelectasis the presence of a malig- 
nant tumor is fairly certain, but such a 
combined roentgen picture indicates a far- 
advanced condition. When central necroti- 
zation takes place it is impossible to differ- 
entiate between carcinoma and abscess of 
the lung. Edwards‘ states that in a series 
of cases diagnosed as abscess of the lung, 
and subjected to operation, the abscess was 
found, in 10 per cent of the cases, to have 
arisen within a primary carcinoma. When 
pleural effusion is demonstrated, roentgen- 
ologically, it aids in the diagnosis, but this 
shows again a further advance in the stage 
of the disease. Paralysis of the diaphragm 
on the involved side helps to establish the 
diagnosis. A neoplasm developing in the 
middle or periphery of the lung is very dif- 
ficult to differentiate from a simple unre- 
solved pneumonia by roentgenologic ap- 
pearance. A secondary bronchiectasia or 
infection may obstruct the primary condi- 
tion, though the injections of iodized oil 
may assist in clearing up these conditions. 
A really early primary carcinoma of the 
lung which begins at the root of the lung 
may be so hidden by mediastinal structure 
that it cannot be demonstrated on the 
roentgenogram and the same is undoubt- 
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edly true of very early beginnings in the 
parenchyma of the lung. 

From our own clinical experience to date, 
it is impossible to estimate the length of 
time which it takes for the development of 
primary carcinoma of the lung from the 
early invisible stage to a fully developed 
tumor. As was shown above, in a large per- 
centage of cases there never appear any 
symptoms of a pulmonary involvement, 
and where such symptoms do appear they 
probably manifest themselves only in the 
late stages of the disease. However, a com- 
parison with the development of metastatic 
carcinoma of the breast may serve to clarify, 
to a certain extent, the situation. The clin- 
ical course of carcinoma of the breast re- 
sembles, in many respects, the course of 
primary carcinoma of the lung. In both 
conditions metastases develop, in the ma- 
jority of cases, in the early stages of the 
disease and occasionally even before the 
primary condition becomes evident. I 
make a roentgen examination of the chest 
and skeleton immediately in every case of 
carcinoma of the breast which comes for 
treatment, either surgical or radiation, and 
these examinations are then repeated at 
intervals. In certain instances, I make a 
clinical diagnosis of a beginning metastasis 
in the lungs by the appearance of an occa- 
sional slight dyspnea on exertion which the 
patient does not notice. If an immediate 
roentgenogram of the chest is negative the 
examination is repeated at frequent inter- 
vals. It may take three months and even 
more after the onset of dyspnea before the 
metastases become evident. It must be as- 
sumed that it takes even a longer time be- 
tween the beginning of the development of 
a primary carcinoma of the lung and the 
appearance of clinical or roentgenologic 
manifestations. Thus, notwithstanding the 
improvements in diagnostic methods, prac- 
tically all cases diagnosed as such are al- 
ready in an advanced stage of the disease 
and frequently indicate the presence of 
metastases. 

In order to improve the situation every 
patient of cancer age who comes with 
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vague symptoms which indicate the possi- 
bility of malignancy without any clear evi- 
dence of a primary condition elsewhere 
should have a roentgen examination of the 
chest. Indeed this should be a routine pro- 
cedure for every patient that is admitted to 
a cancer clinic. 


SURGICAL TREATMENT 


The rationale in the treatment of pri- 
mary carcinoma of the lung again is analo- 
gous to the methods of treatment of car- 
cinoma of the breast. In view of the fact 
that, in both conditions, metastases in dis- 
tant organs develop early it is imperative 
that the primary tumor be removed as 
rapidly as possible and therefore surgical 
treatment is a priori the most efficient meth- 
od. There are two methods of surgical 
approach conceivable in carcinoma of the 
lung, namely the removal of the tumor by 
the aid of a bronchoscope or by opening the 
thorax (thoracotomy). The first method is 
evidently inefficient since only the part of 
the tumor can be removed which is visual- 
ized in the bronchoscope and that means a 
partial removal of the tumor which is worse 
than useless in cancer therapy. By the 
second method of thoracotomy it is pos- 
sible technically to remove the tumor in its 
entirety with the involved lobe of the lung 
or even the whole lung (/obectomy or pulmo- 
nectomy). At the same time metastatic 
lymph nodes in the mediastinum may be 
removed and even an involved part of the 
pleura with the subjacent ribs resected. 

Thoracic surgery has made great prog- 
ress in the last two decades and while the 
postoperative mortality is still very high, 
the method appears a priori quite prom- 
ising and should become the method of 
choice. In actuality, however, little of prac- 
tical value has been obtained to date by 
this method of treatment. Sauerbruch,” 
who is the originator of modern thoracic 
surgery, reported, in 1920, a case of pri- 
mary carcinoma of the lung which survived 
the intrathoracic removal of the tumor for 
over a year, and another case in 1926 and 
since then and to date only 4 more cases 
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were reported throughout the world. The 
latest case of Graham and Singer® of a com- 
plete pulmonectomy was last reported in 
September, 1933, as having survived the 
operation for six months. Edwards lately 
reported on 3 more cases that survived for 
over a year. 

The reason for the paucity of good re- 
sults in surgical treatment of primary car- 
cinoma of the lung is clearly demonstrated 
in the recent article of Rabin and Neuhof." 
In this article a report is given of 250 cases 
of primary carcinoma of the lung. From the 
standpoint of operability the authors di- 
vided their cases into two groups. Group 
one comprises the tumors of the lung root 
zone and constitutes three-quarters of all 
the cases. They are tumors which develop 
in the main and branch bronchi, grow in- 
vasively and diffusely, and these belong to 
the inoperable cases. The second group 
consists of tumors of the parenchymal or 
peripheral part of the lung. They constitute 
one-quarter of all their cases, form circum- 
scribed tumors or invade only the periph- 
ery, and this group they consider favor- 
able for surgical treatment. Five of the 250 


cases were operated upon. Only one of 


these cases lived over one year and then 
died of metastases. No statement is made 
whether any more cases of this group of 250 
patients were operated upon. However, the 
ultimate results in the § cases reported 
were not favorable, so one must assume 
that if more patients were operated upon 
the results must have been poorer than in 
the cases reported. 

Analysis of all the results obtained by 
surgical treatment of primary carcinoma 
of the lung indicates that in an ideally fa- 
vorable case perfect results could be ob- 
tained, and it is therefore legitimate to 
continue to experiment with the method, 
notwithstanding the high operative mor- 
tality, since without treatment any pa- 
tient with primary carcinoma of the lung 
is doomed. However, to date the number of 
cases which can be expected to be benefited 
by surgery alone is so small that it is impera- 
tive to look for other methods of treatment. 
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In the consideration of the rationale and 
value of radiation treatment in primary 
carcinoma of the lung, one is again im- 
pressed by the close analogy which exists 
between carcinoma of the lung and of the 
breast. It is much easier to obtain an early 
diagnosis in the breast than in the lung and 
still surgery alone succeeds in not more 
than 15 per cent of all cases of carcinoma 
of the breast, while superior results may be 
obtained by correct codrdination of surgery 
and radiation treatment. Edwards,’ in the 
article quoted above, states that of 40 pa- 
tients who were submitted to a thoracot- 
omy, radical surgical procedures were done 
in only 14 cases, while in 27 cases radon 
seeds were inserted into the tumor. It 
would seem to me that the surgical results 
would be much superior if instead of at- 
tempting to remove the tumor radically in 
every case submitted to operation, a better 
selection were made. If it is foundthatacom- 
plete radical operation cannot be done then 
radon capillaries should be inserted into 
the tumor, the thoracotomy wound closed 
and treatment continued by high voltage 
roentgen therapy and surface application 
of packs of radon. This is the combined 
technique which I advocated* and which 
has proved to be very efficient in carcinoma 
of the breast. 

In not less than 75 per cent of all cases of 
primary carcinoma of the lung, however, a 
diagnostic clinical and roentgen analysis 
shows that any operative interference is 
useless. All these cases, in my opinion, 
should be submitted to roentgen therapy 
and surface application of radium, and 
when the pleura is involved an insertion of 
radon capillaries should be done through 
the chest wall. By these methods good pal- 
liative results with relief of symptoms and 
possibly prolongation of life may be ob- 
tained. 

The only legitimate object in surgery of 
carcinoma of the lung is an attempt to pro- 
duce a cure and it is not reasonable to sub- 
ject a patient to a hazardous undertaking 
of a surgical removal of the tumor for palli- 
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Fic. 4. Case 1. Roentgenogram of chest shows pleu- 
ritic effusion in the left side of chest and displace- 
ment of the heart to the right. 


ation. Therefore surgery in metastatic car- 
cinoma is entirely out of the question. 
Radiation treatment, on the other hand, to 
date attempts only to obtain palliative re- 
sults since the method is generally em- 
ployed in far-advanced cases. The tech- 
nique employed and the results obtained 
are so nearly identical in primary and met- 
astatic carcinoma of the lungs that the 
two conditions may be considered together. 
Particularly is this true of pulmonary me- 
tastases in carcinoma of the breast which, 
as stated above, may be detected compara- 
tively early. 

The following cases may serve to illus- 
trate the technique used and the results ob- 
tained in both metastatic and primary car- 
cinoma of the lung. 


Case ul. L. D., female, aged fifty-six, was ex- 
amined on September 14, 1932, with a state- 
ment that in 1921 and 1923, two local excisions 
were done of a tumor of the right breast. At 
the second operation malignancy was diagnosed. 
The patient refused any treatment until the 
last consultation. At this time a large tumor 
was found in the right breast adherent to the 
skin. A large metastatic lymph node was found 
in the right axilla and secondary malignancy 
in the left breast. There were several metastatic 
nodules found in the skin surrounding the right 
breast. No other distant metastases were found. 
I did a double mastectomy with a wide excision 
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of all the skin around the right breast contain- 
ing metastatic nodules. Microscopical analysis 
showed adenocarcinoma. The operation was 
followed by roentgen and surface radium ther- 
apy. Roentgen examination immediately before 
the operation showed no evidence of any metas- 
tases nor any other pathology in the chest, with 
the exception of enlarged calcified lymph nodes 
in the right hilum region. No metastases nor 
other pathology were noted in the skeleton. 
The patient came for reéxamination on July 19, 
1934, complaining of severe dyspnea. On clini- 
cal examination the right lung showed com- 
plete dullness on percussion and loss of vesicu- 
lar breath sounds on auscultation, with the 
exception of the infraclavicular region where 
increased breath sounds were noted. On roent- 


gen examination the right side of the chest 


showed clear aerated lung tissue. The apex, 
domes and costophrenic angles were clear. The 
heart was displaced to the right and partly 
covered the hilum. The calcified nodes de- 
scribed in 1932 showed through the density. The 
left lung showed a shadow of extreme density 
which obscured the ribs, mediastinum and 
diaphragm. In the region of the apex and to 
the level of the 4th rib the density was less 


Fic. 5. 


Case ul. Six months later roentgenogram 
shows heart in normal position, no fluid in the left 
pleura. Tumor present in lower lobe of the left 
lung and general thickening of the left pleura. 
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pronounced and the ribs and lung tissue could 
be seen hazily. A pleuritic effusion (Fig. 4) has 
evidently developed. 

In view of the fact that the patient was a 
highly intelligent person and a thoracocentesis 
would have produced a severely depressing 
mental effect, | decided to continue with in- 
tensive radiation therapy without removing 
the fluid. The condition of the patient sympto- 
matically gradually improved and roentgen 
examination on September 26, 1934, and again 
on January 18, 1935, showed the following con- 
dition: The right lung remained normal. The 
displacement of the heart to the right has dis- 
appeared. The upper half of the left lung to 
the 7th rib is entirely clear. There is an infiltra- 
tion noted extending out from the left hilum to 
the pleura and down to the diaphragm. There 
is also present a general thickening of the pleura 
(Fig. 5). The patient remained fairly comforta- 
able and lived fourteen months after the pul- 
monary condition was discovered. 


Comment. This case is remarkable be- 
cause, apparently, pleural effusion was ab- 
sorbed by the aid of radiation treatment. 
The general condition improved and the 
patient lived for fourteen months longer, 
which is a very unusual length of time and 
must undoubtedly be ascribed to the radi- 
ation treatments. 


Fic, 6. 


Case 111. 
effusion throughout the right side of the chest. 


Roentgenogram shows pleuritic 
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>. Case 11. Three and one-half months later. 
Roentgenogram shows the fluid level at the fourth 
right rib and pneumothorax above. Radon capil- 
laries are visualized. 


Case 11. M. P., female, aged thirty-nine, 
was seen on March 5, 1930, with a history of 
having noticed a mass in the right breast 
eighteen months ‘previously and an ulceration 
for the last six months. The patient also com- 
plained of dyspnea and cough. On examination 
the right breast was found transformed in its 
entirety into a flat hard and nodular tumor 
mass, firmly adherent to the chest wall. Sur- 
rounding and partly undermining the nipple 
there was a flat ulceration measuring about 8 
cm. in diameter. A hard and nodular tumor 
was found in the axilla. On percussion of the 
chest the right side showed dullness everywhere 
and on auscultation total loss of breath sounds. 
Roentgen analysis of the chest on March 5, 
1930, showed a pleural effusion throughout the 
right chest obliterating the domes of the dia- 
phragm, the costophrenic sinus and right car- 
diac border (Fig. 6). A diagnosis of carcinoma 
of the breast with metastases to the pleura and 
lungs was made. On March 8, a theracocentesis 
was done and 1,500 cc. of straw-colored fluid 
was obtained; then a specimen of tissue for a 
biopsy was taken from the ulcerated area, 
which confirmed the diagnosis, and radon capil- 
laries were inserted into the tumor of the breast 
and of the axilla. This was followed by radia- 
tion treatment. On June 20, the thoracocentesis 
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Fic. 8. Case 11. Five months later. Roentgenogram 
shows the pneumothorax to have disappeared and 
the lung expanded. 


and the radon insertion were repeated. Roentgen 
analysis of the chest on June 21, 1930, showed 
the upper level of the fluid at the 4th right rib 
anteriorly. The upper portion of the chest 
showed pneumothorax. The radon capillaries 
were visualized (Fig. 7). The radiation treat- 
ment was continued and no further thoracocen- 
tesis was necessary; the ulcerated area became 
covered with epidermis. Roentgen analysis on 
August 15, 1930, showed the pneumothorax to 
have disappeared and the lung to have ex- 
panded (Fig. 8). On March 17, 1931, roentgen 
analysis showed a further increase of the clear 
area of the right lung. Meanwhile neither the 
tumor of the breast nor the one in the axilla was 
palpable at the time. The patient lost her dis- 
tressing symptoms of cough and dyspnea and 
felt clinically well until April, 1931, when sud- 
denly symptoms of cerebral metastases de- 
veloped and she died on April 16. 


Comment. The therapeutic result of ir- 
radiation in this case was certainly remark- 
able, and had it not been for the cerebral 
metastasis which is comparatively infre- 
quent in cancer of the breast, the patient’s 
life might have been prolonged still further. 
It is probable that the insertion of radon 
capillaries into the tumor of the chest wall 
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contributed considerably to the success in 
this case. 


Case tv. Male, aged fifty-two. The patient 
was admitted to the hospital on August 19, 1935, 
with complaint of slight cough for the last two 
months. Four weeks ago he had a chill and his 
temperature rose to 105° F. and since then the 
patient has been running a high temperature 
up to 104° F. On clinical examination of the 
chest, no pathology was noted. On broncho- 
scopic examination, the bronchi of the right 
lung appeared normal. In the left lung, there 
was noted a whitish ovoid mass obstructing the 
left lower bronchus appearing to come from the 
postero-lateral branch. Slight purulent secre- 
tion was visualized behind the mass. A piece 
of tissue was taken for biopsy. Microscopical 
analysis of the tissue showed small groups of 
cells suggestive of a malignant tumor but no 
definite diagnosis could be made on account of 
an insufficient amount of tissue. Roentgen ex- 
amination of the chest (Fig. 10) on August 20, 
1935, showed the presence of an irregular 
pneumonic infiltration in the posterior portion 
of the left lower lobe. No fluid levels were 
demonstrated. There has been an old resection 
of the gth rib in the posterior axillary line with 
regeneration of bone and bridging between the 


Fic. 9. Case m1. One year later roentgenogram 
shows a further increase in the clear area of the 
right lung. 
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8th, 9th and roth ribs of this side. There was 
also noted some thickening of the pleura of the 
right side. The patient continued running a 
septic temperature. Radiation treatment was 
instituted and on October 30 a roentgen examt- 
nation of the chest showed a shadow of diffuse 
density indicating the presence of fluid and 
thickening of the wall of the pleura on the left 
side of the chest (Fig. 11). On November 2, 
1935, a thoracocentesis was done and 1,000 cc. 
of serosanguineous fluid obtained. The radia- 
tion treatment was continued and at the same 
time blocks of radon were placed over the pos- 
terior wall of the chest corresponding to the 
base of the left lung. On November 18, 1935, 
again 1,000 cc. of serosanguineous fluid was 
aspirated by a thoracocentesis. Subsequent 
attempts at thoracocentesis failed to produce 
any fluid. Meanwhile the coughing had some- 
what subsided, but the patient developed 
metastases in the liver and died on May 18, 
1936, nine months since the beginning of the 
treatment. Autopsy showed a large tumor mass 
obstructing the left main bronchus just beyond 
the bifurcation. The tumor extends outward 
into the periphery of the lung. The bronchi are 
filled with purulent material. There is marked 
thickening of the pleura. About 200 cc. of fluid 
was found in the pleural cavity. The left lung 
is collapsed. The right lung is edematous and 
shows patches of bronchopneumonia. The liver 


Fic. 10. Case 1v. Roentgenogram shows an irregular 
pneumonic infiltration in the posterior portion of 
the left lower lobe. 
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Fic. 11. Caserv. Two months later. Roentgenogram 
shows the presence of fluid and thickening of the 
wall of the left pleura. 


is large and studded with metastatic nodules. 
No pathology found in the heart. 


Comment. This case presents many fea- 
tures of interest. In the first place, on ad- 
mission the patient gave a history of only 
two months’ duration and the symptom- 
complex was indefinite. The examination, 
however, revealed a very far-advanced 
case of carcinoma of the left bronchus. 
The next feature of great therapeutic value 
is the fact that at the beginning of the treat- 
ment thoracocentesis had to be done twice 
in a period of two weeks, which is usually 
the case in pulmonary carcinoma with in- 
volvement of the pleura. Thoracocentesis 
usually has to be done in two weeks, then 
once in ten days and later once a week. In 
this case, after two weeks of radiation treat- 
ment the accumulation of fluid in the 
pleura ceased. In this respect Case Iv 
closely resembles Cases 1 and 111. 


Case v. D. S., male, aged fifty-three, came 
for examination on November 2, 1935, with a 
statement that four months previously he had 
an attack of severe pain in the chest at night 
which disappeared on the next day. Two weeks 
later he developed an acute pain in the right 
side of the chest and also in the right shoulder 
which did not subside. On examination the 
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Fic. 12. Case v. Roentgenogram shows an area of 
increased density in the middle of the lower lobe 


of the right lung. 
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Fic. 13. 


Case v. Roentgenogram shows the 
lateral view. 
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patient appeared to be a well-nourished indi- 
vidual and nothing abnormal was noted on 
inspection, on auscultation and percussion of 
the left side of the chest. The heart and left 
lung appeared normal. In the right lung, in the 
center of the right side, there was an area in 
which there was noted a slight dullness on per- 
cussion and no abnormality on auscultation. 
Roentgen examination of the chest (Figs. 12 
and 13) showed an area of increased density, 
irregularly round in outline measuring about 
6 cm. in diameter which is situated in the mid- 


Fic. 14. Case v. Roentgenogram shows diminution 
in the size of the dense area in the right lung. 


dle of the lower lobe of the lung. The hilum 
regions are normal and no pathology found 
elsewhere in the lungs. On abdominal examina- 
tion no masses were found anywhere. Liver 
and spleen were not palpable. Rectal examina- 
tion showed the presence of hemorrhoids, 
normal prostate and no other pathology. Diag- 
nosis was made of primary carcinoma in the 
parenchyma of the lung. Since the tumor was at 
a great distance from the main and branch 
bronchi a bronchoscopy was not attempted. 
The patient refused any surgical intervention. 
The usual course of high voltage roentgen 
therapy was given and a pack of radon applied 
posteriorly, approximately at the level of the 
tumor. Seven weeks after the beginning of the 
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treatment, roentgen examination of the chest 
showed a distinct diminution in the size of the 
dense area (Fig. 14). At the same time the 
pain in the right shoulder and the chest com- 
pletely subsided. In June, 1936, seven months 
after the first development of the disease, the 
patient began complaining of constant vomit- 
ing and occasional hemoptysis. On examination 
the patient appeared emaciated and cachectic. 
There was edema present in both lower ex- 
tremities. On examination the chest clinically 
and roentgenologically showed no change since 
the end of December, 1935. No adenopathy was 
noted anywhere. On palpation of the abdomen 
the border of the liver was palpated 8 cm. be- 
low the free costal margin. It was firm in con- 
sistency. No other masses were palpated in the 
abdomen. A complete clinical and roentgen 
analysis of the gastrointestinal tract and all the 
genitourinary organs showed no evidence of the 
presence of malignancy anywhere else. The 
diagnosis was made of metastatic carcinoma of 
the liver. The patient at the same time com- 
plained of severe pain throughout the skeleton. 


Roentgen examination showed evidence of 


skeletal metastases. The patient died on Janu- 
ary 10, 1937, about fifteen months after the 
beginning of the illness. 


Comment. In this case surgical interfer- 
ence was refused by the patient when he 
first came for examination. However, 
seven months later, on examination, the 
liver appeared so much enlarged that there 
cannot be any doubt that small metastatic 
tumors must already have been present in 
the liver at the first examination. The dim- 
inution in the size of the primary tumor 
seven weeks after the beginning of radia- 
tion treatment shows distinctly that pri- 
mary carcinoma of the lung may be influ- 
enced by irradiation. 


SUMMARY. AND CONCLUSIONS 


A quarter of a century ago primary car- 
cinoma of the lung was considered to be a 
rare disease. At the time, I had the oppor- 
tunity to study the disease; all my material, 
however, consisted of far advanced cases 
and was interesting only from the stand- 
point of pathology. The diagnosis and clini- 
cal course, particularly in the early stage 
of the disease, were unknown. 
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The development of thoracic surgery, on 
the one hand, and of the latest methods of 
roentgen and radium therapy on the other, 
awakened a clinical interest in the subject 
and created a more urgent need of early 
diagnosis. Bronchoscopy and refinement in 
the methods of diagnostic roentgenology of 
the chest seemed to promise better diag- 
nostic results. However, the disease in 
nearly half of the cases gives no symptoms 
referable to the lung, and even when the 
symptoms appear early, there are no or- 
ganic lesions present which can be detected 
by any of our diagnostic methods. As a re- 
sult, even today, as a general rule, primary 
carcinoma of the lung is met with only in 
its advanced stages. 

Metastases in distant organs (liver, skel- 
eton, brain) develop.in a great percentage 
of cases and in the early stages of the dis- 
ease. Therefore the primary tumor must be 
removed rapidly before metastases have 
developed and that means a radical sur- 
gical removal. 

Carcinoma of the lung may be removed 
surgically by the aid of bronchoscopy or of 
thoracotomy. The latter offers the only effi- 
cient method for radical surgical removal. 

Technically the methods of lobectomy 
and even pneumonectomy have greatly ad- 
vanced, and in ideally selected cases com- 
plete eradication of the disease may take 
place. In actuality, however, good results 
were obtained in only a few scattered 
cases. One must keep in mind, however, 
that even in carcinoma of the breast, in 
which it is easier to obtain an early diag- 
nosis, eradication of the disease by sur- 
gery alone succeeds in not more than 15 
per cent all the cases. Surgery in carcinoma 
of the lung is much more hazardous and 
diagnosis much more difficult. Thus, with 
very rare exceptions, radiation treatment 
is the only method available for practically 
all cases of carcinoma of the lung. 

The opinion that good therapeutic re- 
sults cannot be expected from radiation 
treatment because carcinoma of the lung is 
radioresistant does not agree with the clin- 
ical results obtained. Radioresistance and 
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radiosensitivity are relative terms. The 
original small tumor may consist of highly 
differentiated and therefore radioresistant 
cells but as the tumor grows the new daugh- 
ter cells become undifferentiated and 
therefore radiosensitive. Carcinoma of the 
upper air passages is as radioresistant as 
the carcinoma of the lung but, neverthe- 
less, Coutard? obtained excellent results 
with roentgen therapy. One of the reasons 
is that in this region it is easy to apply a 
sufficient intensity of radiation to the 
tumor. My clinical and experimental inves- 
tigations with Schwarzkopf'® have shown 
that the necessary amount of radiation can 
be brought to the tumor with greater ease 
in the chest than in the pelvis. The results 
which I obtained in Case v show that the 
primary tumor in thé lung can be promptly 
influenced by irradiation. The cessation of 
the accumulation of the pleuritic effusion 
in Cases 11, 111 and Iv is further proof of the 
efficiency of radiation treatment. I have 
shown in previous publications®’.* that ir- 
radiation of cancer cells is followed by for- 
mation of connective tissue. In the pleura 
this connective tissue, on the one hand, re- 
places secreting cancer cells and, on the 
other hand, creates adhesions between the 
layers of the pleura. Thus far the results 
obtained by irradiation are only palliative 
since the cases treated are in advanced 
stage. 

The problems for the future clinical re- 
search in carcinoma of the lung are to obtain 
an early diagnosis, particularly by the aid 
of repeated examinations and devise such 
coérdination between surgery and radi- 
ation treatment that the latter may begin 
where the former left off and thus a com- 
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bined total therapeutic result obtained. 

Even though to date, strikingly favorable 

results are obtained rarely by either sur- 

gery or radiation treatment or the combi- 

nation of both, there is no need to despair 

of the future. 
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DEPTH EFFECTS IN ROENTGENOGRAMS 


By A. B. MESERVEY 


Professor of Physics, Dartmouth College 
HANOVER, NEW HAMPSHIRE 


HE investigations described in this 

paper began several years ago in a de- 

sire to explain the following phenomena: 

A pair of stereoscopic films appeared 

to show more clearly the relative positions 

of small pieces of lead and neighboring 

vertebral bodies when viewed pseudo- 

scopically than when viewed in the normal 
position; 

(2) In pictures of a test object consist- 
ing of two parallel metal rings with a metal 
rod mounted in a parallel plane between 
them—used in demonstrating stereoscopic 
films to students—the rod sometimes ap- 
peared to pass through one of the rings; 

(3) An account appeared in the AMERI- 
CAN JOURNAL OF ROENTGENOLOGY AND 
Rapium THERAPY! describing repeated 
failure to locate correctly a bullet in a cer- 
vical vertebra by various means, including 
stereoscopic films. 

In the first two cases the general stereo- 
scopic effect appeared satisfactory on cas- 
ual inspection, but further consideration 
suggested that in certain cases something 
other than a truly stereoscopic effect might 
influence the impression received. In the 
third case the films were not available for 
study, but conditions were similar in some 
respects to those of the first two cases, con- 
sequently the failure of the stereoscopic 
method emphasized the importance of the 
questions which had been raised. 

These questions led to the study of cer- 
tain factors which have a bearing on the 
interpretation of roentgenograms. These 
factors are not important in the general 
run of cases, in which diagnosis is unmis- 
takable so far as depth effects are con- 
cerned, but in some instances they may be- 
come important. The object of this paper 
is to call attention to these factors, and to 
emphasize precautions which may help to 
reduce the small number of doubtful or in- 
correct interpretations. 


DEPTH EFFECTS IN NATURE AND IN 
ORDINARY PICTURES 


In viewing natural objects we receive 
impressions of depth—that is, of relative 
distances of different objects from us—by 
various means, including stereoscopic vi- 
sion, perspective, parallax, the observation 
of shadows, and muscular effort. In ordi- 
nary flat pictures most of these effects can 
be simulated in the picture itself,? but, 
since the different parts of the picture are 
all in the same plane, we lose the aid of 
stereoscopic vision and muscular effort; in 
fact, stereoscopic vision is actually a dis- 
advantage, since through it we know that 
all the objects depicted are at the same dis- 
tance, namely, that of the plane of the 
picture. We can increase the illusion by 
closing one eye, but as a rule we simply ig- 
nore the stereoscopic effect when looking 
at a picture. Some of the factors which do 
tend to produce impressions of depth we 
shall describe in more detail, as they may 
have counterparts in roentgen films. 

(1) Railroad track perspective, resulting 
from the presence of converging straight 
lines, is one of the most common factors in 
the production of an impression of depth. 
It depends on the fact that a given distance 
perpendicular to the line of sight subtends 
a smaller angle at the eye, and produces a 
shorter image on the retina, the farther 
away it is. Two lines which are actually 
the same distance apart appear to converge 
as they recede; conversely, two lines which 
actually converge in a picture appear to 
recede, as a rule, if the observer recognizes 
in them the outlines of an object whose 
sides are parallel, or more nearly so than 
the lines in question. Frequently other 
types of perspective are combined with 
this (see below), and the total impression 
produced by inclined lines depends on their 
surroundings. For example, the same pair 
of lines may represent the edges of a hori- 
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zontal sidewalk or the sides of a vertical 
ladder, depending on the spacing and di- 
rections of other lines. 

(2) Overlay, or apparent blocking by 


Fic. 1. 4 might represent a crescent in contact with 
a circle B, or a circle partly hidden by B. 


one object of the light coming from an- 
other, is a very important factor. In look- 


ing at natural objects 4 and B, in general 
we know that B is in front of 4 if the 
light from 4 is cut off by B, but how can 
we tell? We know it positively when there 
is relative motion between the retinal 
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images, and this relative motion may result 
either from actual movement of 4 or B or 
from a movement of the head (parallax ef- 
fect). If, however, the images are station- 
ary, other factors determine whether or 
not we “‘see”’ B in front of 4. The most im- 
portant of these is interruption of pattern. 

In Figure 1 we cannot tell whether 4 
and B represent a crescent and a disk in 
contact, or whether 4 would show a circu- 
lar outline if B were not present. Some- 
thing other than the mere outlines of the 
retinal image is needed, and this would be 
true even if 4 and B were thin disks of 
slightly different shades. 

(3) Interruption of pattern is the most 
important factor in our judgment of over- 
lay in the case of stationary images. If a 


Fic. 2. Interruption of pattern. In A the circle 
appears in front of the triangle; in B it ap- 
pears behind; in C neither pattern is inter- 
rupted and both appear in the same plane. 


glance out of the window results in two 
retinal images in juxtaposition, one that of 
a wall and the other that of half a horse, 
we are almost certain to “‘see’’ the wall as 
nearer than the horse rather than as sup- 
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porting half a horse. Even without binocu- 
lar vision, shadows or other aids, experi- 
ence would lead us to this interpretation of 
interrupted pattern. Again, in Figure 24 
the circle appears in front of the triangle, 
and in 28 the triangle appears in front of 
the circle, one pattern being complete and 
the other incomplete, while in 2C both 


types of pattern are complete and the 
whole figure appears in the same plane (to 
most people). 

(4) Definition, or sharpness of outline, 
is another factor which suggests difference 
in distance. It is a common device of art- 
ists to draw with sharper outlines those 
objects which they wish to appear nearer, 
as in Figure 3. 

(5) Aerial perspective depends upon the 
fact that contrast in light and shade, as 
well as in color, becomes weaker as dis- 
tance becomes greater; therefore distance 
may be suggested in pictures by softening 
of contrast as distinguished from haziness 
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of outline. Frequently, of course, these and 
other effects are used in combination. 

(6) Preconception often plays a part in 
what we seem to see either in nature or in 
a picture. One illustration is the well- 
known “cubical” pattern, in which the ob- 
server can make a given set of corners look 
nearer or farther at will. 


B 


Fic. 3. Difference in definition. The more sharply 
defined objects look nearer. These effects were 
obtained with roentgen rays, but exactly the 
same effects can be obtained by ordinary pho- 
tography if some of the objects are out of focus. 


DEPTH IN SINGLE ROENTGENOGRAMS 


Let us consider how the factors men- 
tioned above may affect the interpretation 
of roentgenograms. In viewing a single 
film we judge the relative distances of ob- 
jects largely by the definition of their 
shadows. Taking as our point of view the 
position of the tube, we know that the 
closer a given object is to the film, and 
therefore the farther it is from us, the 
sharper will be its shadow. We interpret 
the film in accordance with this knowl- 
edge, but the interpretation results from 
an intellectual process and is not what 
would be directly perceived by an un- 
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trained observer. This intellectual inter- 
pretation soon becomes habitual and re- 
places the type of perception which is 
common in viewing ordinary pictures, The 
elements on which such perception is 


B 
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different distances. The effects are more 
noticeable if only one eye is used. All the 
effects referred to above are illustrated 
except that of preconception. They are es- 
sentially the same as in ordinary pictures, 


Fic. 4. Complete blocking of rays by heavy metal. The effect is the same whether we look at a negative or ata 


positive. 
it was actually behind. 


based may, however, be present in roent- 
genograms, as will be shown. 

Various depth effects in roentgen films 
are illustrated in Figures 3-8. These pic- 
tures should not be studied as for diagno- 
sis, but just looked at briefly as ordinary 
pictures, with the expectation that in some 
cases different objects will seem to be at 


A, lead strip (vertical) appears in front of tin strip; B,iron rod appears in front of bone although 


but the phenomena of overlay are more 
complicated because roentgen rays are 
much more penetrating than ordinary 
light. 

Roentgen rays which would give detail 
in the shadow of an object may be com- 
pletely blocked by a very dense object 
either in front of it or behind it in the 
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beam, but the shadow of the dense object 
appears to be in front in both cases because 
of the complete interruption of the other’s 
pattern (Fig. 4). When the shadows of two 
objects of nearly equal density overlap, 
details of both objects are present but are 
somewhat obscured. The one in which de- 
tail is less clearly marked in separate 
views is likely to suffer less change when 
the shadows are superposed, and therefore 
to appear in front of the other (Fig. 5). If 


Fic. 


Partial blocking of rays by overlapping objects. 
The long bone, with less detail, appears in front 
of the vertebra. (A trained roentgenologist says 
the long bone is in front because its shadow is less 
clearly defined, but a man who has never before 
seen a roentgenogram says the same thing just be- 
cause it Jooks that way to him.) 


one object has normally vo detail within 
its outline, e.g., a thin sheet of metal, we 
have a rather special case; the result of 
superposition depends partly on inter- 
ruption of its outlines, but may be differ- 
ent near the middle and near the edges of a 
comparatively large object. 
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Fic. 6. Railroad track perspective, combined with 
change of definition and contrast. “Tracks” ex- 
tend back between two uprights. 


Fic. 7. Change of contrast. The upper ends seem far- 
ther back than the lower, though the definition 
does not change as in Figure 6. To some the tips 
appear to curl back. 


RELATION BETWEEN STEREO AND 
SINGLE FILM EFFECTS 

It seems clear that factors which give 
rise to impressions of depth in ordinary 
pictures are sometimes present in roentgen 
films. In the case of single films these fac- 
tors probably are not often significant for 
the trained observer, since he is aware that 
he is studying the projection of three di- 
mensional objects upon a plane; he is in- 
terpreting a diagram rather than looking at 
a picture. Even here, however, it is pos- 
sible that he may be influenced by these 
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Fic. 8. Overlay more effective than sharp definition. 
The lead “bullet” appears in front of the lower 
strip of tin even though the tin is much more 
sharply defined; both strips of tin appear in front 
of the bones. 

Note also the distorted appearance of the upper 
vertebra. The nearer side of the body seems 
shorter and both articular surfaces directly visi- 
ble, because the heavy curved line which passes 
through the upper corner of the tin seems nearer 
than the other lines, as if it were the front edge 
of the upper surface. In reality it represents the 
back edge, and the body is quite symmetrical. The 
same effect is somewhat less marked in the lower 
vertebra. This appearance persists even in the 
stereoscopic view unless conditions are very good 
for stereoscopic observation. 


factors in just those doubtful cases in 
which their influence might be most harm- 
ful. When we come to stereoscopic films 
the conditions are quite different, for 
this case the observer has a definite ex- 
pectation of perceiving directly—not de- 
ducing intellectually—the space relation- 
ships of objects. U nder these conditions he 
is much more likely to be deceived by 
spurious depth effects. 

If conditions are favorable for stereo- 
scopic vision, the stereoscopic factor usu- 
ally predominates over any other which 
may oppose it, for persons of normal vi- 
sion. It depends more definitely on geo- 
metrical conditions and can be made the 
basis of quantitative comparison (for ex- 
ample, with the transverse dimensions of 
an object), while the other effects are 


qualitative and generally do not seem to 
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lift one object much above another. If, 
however, for any reason conditions are un- 
favorable for stereoscopic vision, other 
factors become relatively more important 
and they may predominate. What are 
some of these conditions? 

Failure to Shift. We cannot be sure 
that the operator will never forget, nor 
that the automatic machine will always 
work, so once in a while the films will be 
“identical.’’ Usually this means that the 
expected depth effect is absent or very 
slight and the roentgenograms are retaken; 
but if some other factor is present which 
tends to make one object seem definitely 
in front of another in the separate films, 
this relation may be perceived and attrib- 
uted to stereoscopic vision, particularly if 
the total depth of the object is not great 
(Fig. 9). The fact that this effect is present 
for each of the two eyes, separately, in- 
tensifies the impression. If the two films 
are not quite identical, so that a slight 
general effect of depth is produced in the 
rest of the picture, the impression may be 
still stronger. 


STEREOSCOPIC PICTURES, FIGURES 


The descriptions refer to what is seen by direct 
stereoscopic observation, the left film seen by the 
right eye and vice versa. If a prism stereoscope is 
used, the effects will in general be reversed except for 
Figure 9, which will remain as described. The direc- 
tions of tilt in Figures 16 and 17 will be interchanged, 
as will the depth effects in Figures 10 and 13. The 
point illustrated will still be apparent except in Fig- 
ures 11 and 12 and possibly in Figures 18 and 19. 

Note on Observation without Stereoscopic Devices. 
The following method should enable one to obtain 
stereoscopic effects with a few minutes’ practice 
when the pictures are small and close together. Some 
experimenting may be necessary in order to find just 
the right distances to use. 

Hold the pictures at arm’s length and bring up a 
pencil at about three-fifths this distance. Keep your 
eyes fixed on the end of the pencil as you bring it up, 
in line with the space between the pictures, and when 
it reaches the level of the bottom of the two pictures 
you will see a third picture—the stereoscopic image 

nearly above the pencil. Keep the gaze fixed on 
this image and change the distance somewhat if 
necessary to bring the image into good focus. Figure 
16 is best for practice. 
the Field. 


2) Horizontal Lines Across 
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Fic. 9. Failure to shift the tube. This does not entirely 
eliminate the impression of depth in the joints nor 
the slight convexity of this dry hand seen from the 
back; nevertheless, all the metal looks closer than 
the bones, though the hand is resting on the large 
piece and the wires are inside the bones. 


Stereoscopic vision depends on the rela- 
tive disparity of images in the two eyes, in 
a direction parallel to that between the 
eyes, normally horizontal. If straight lines 
go entirely across the field of view in this 
direction, shifting lengthwise makes no dif- 
ference in the images and no stereoscopic 
effect results. If some other factor which 
gives a pronounced depth effect is present, 
the case reduces to that above except that 
the chance for error is now greater be- 
cause the films show real stereoscopic 
depth everywhere else (Fig. 10). This case 
is not likely to occur in practice unless the 
field is unduly limited, but the effect may 
be present even when the horizontal object 
does not go entirely across the field, espe- 
cially if the attention is directed to a central 
point of interest (Fig. 11). 


Fic. 10. Straight lines across the field. The horizontal 
strip appears closer than the hand, in spite of de- 
cided stereoscopic depth. Posterior view of left 
hand, resting on two metal strips. 


Fic. 11. Straight lines partly across the field. Normal 
stereoscopic depth in humerus. Bar which is be- 
hind appears in front. 


(3) Absence of Detail. When there is very 
little detail in an object, especially if the 
object is relatively large or the attention 
is on a restricted area, the stereoscopic ef- 
fect is less dominant. This condition is not 
infrequent in dealing with pieces of heavy 
metal, flat bones, and soft tissue, and with 
objects which are at some distance from 
the film. 

(4) Imperfect Register. If the two films 
are nearly but not quite in register, fusion 
of the images generally takes place, but the 
resulting depth perception may be incor- 
rect. For example, a slight relative rota- 
tion of the films in their own planes (see 
below), or the presence of a recurring 
pattern (Fig. 12), may give surprisingly 
incorrect effects. 
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Fic. 12. Effect of changing convergence. Left hand, 
palm side. Two metal objects appear behind; if 
the small x marks near one edge of the netting 
coincide, the netting appears in front of the hand, 
but if the dots near the other edge coincide the 
netting appears behind. The second condition is 
correct—all the metal behind—but the first is 
much easier to establish. 
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Fic. 13. Pseudoscopic view of Figure 10. The positions 
of the hand and the upper piece of metal seem re- 
versed when the films are interchanged, but the 
bar still appears in front. 


If the right and left films are inter- 
changed (Figs. 10 and 13), the resulting 
pseudoscopic view should reverse the ap- 
parent order of objects in respect of dis- 
tance; if it does not, then the predominat- 
ing effect is not stereoscopic. 
this position therefore provides a con- 
venient check on relative distances as per- 
ceived with films in the normal position. 
Furthermore, an effect which opposes the 
stereoscopic in the normal position tends to 
reénforce it in the pseudoscopic, so that 
sometimes the correct order is clearer in 
this position than in the normal. (This is 
probably the explanation of the first case 
mentioned in the introduction, since the 
films showed overlay due to pieces of heavy 
metal.) Under these conditions the non- 
stereoscopic effect aids in bringing out the 
object which should appear in front, but 
since this effect is chiefly qualitative, any 
quantitative estimate of the distance is 
presumably controlled by the stereoscopic 
effect. It should be noted that relative 
sizes may be seriously altered in pseudo- 
scopic images, but as a check on the order 
of objects in respect of distance this posi- 
tion is very useful. 


EFFECTS DUE TO ROTATING 
STEREOSCOPIC FILMS 


If one film is rotated slightly in its own 
plane in the viewbox, vertical lines in the 
two films become slightly divergent, but 
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they can be fused practically as easily as 
before. The result is that a line which be- 
fore appeared vertical in space now appears 
tipped to one side and forward or back- 
ward; if both films are rotated equally in 
opposite directions, the apparent tipping 
is forward or backward in the median 
plane. If the films are rotated a few degrees 
so that the tops of the images before fusion 
are tipped away from each other, the image 
of the vertical rod appears tipped straight 
forward through a much greater angle, as 
is shown by the curves of Figure 14. The 
result of changing the viewing distance is 
shown in Figure 15. The tipping effect in- 
creases rapidly, for any given amount of 


rotation, as the viewing distance is in- 
creased. 
60L — 4 4 
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Fic. 14. Tilt in the median plane as a function of rota- 
tion. For theta=2°, each film was rotated in its 
own plane 1° from its normal position. 4, B, and C 
represent results of single series of readings re- 
spectively for various test objects, each including 
a vertical bar. Similar results were obtained by 
several observers. 


The apparent angle in the median plane 
was determined for these films by setting a 
stick behind the viewbox mirrors at a dis- 
tance approximately equal to that of the 
stereoscopic image of the rod, and rotat- 
ing the stick about a horizontal axis until 
it appeared to be parallel to the rod seen in 
the mirrors. It was not difficult to compare 
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the slant of the rod seen in small mirrors 
with that of the stick seen over the mirrors, 
and the method was tested by taking stereo- 
scopic films of the rod inclined at known 
angles and setting the stick parallel to the 
stereoscopic image when the films were in 
their normal position. 

An explanation of the effects of rotation 
may be found in the relation between reti- 
nal images in binocular vision. A vertical 
series of points in an object is represented 
by a vertical series of points on each film, 
giving normally a vertical series of image 
points on each retina. (Vertical here refers 
to position as seen in the usual large stereo- 
scope, considering the line between the eyes 
as horizontal; the relative positions of tar- 
get and films in taking the pictures is the 
same as those of eyes and films in viewing 
them, whatever the actual position of the 
films may be.) If the point of fixation 4 lies 
on this line, the whole line is seen singly, 
for normal vision, since the two retinal 
images of any point on the line fall on cor- 
responding points of the retinas, and the 
line appears vertical, at a distance ap- 
propriate to the amount of convergence, 

If the two films slide horizontally in op- 
posite directions, the convergence changes 
but the images still fall on corresponding 
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Fic. 15. Angle of tilt as a function of viewing distance. 
The films were taken at 60 cm. The curves show 
the apparent tilt for the same films at different 
viewing distances. 
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Depth Effects in Roentgenograms 


Fic. 16. Effect of rotation with normal shift. Bar ap- 
pears tilted sharply forward at the top. True 
stereoscopic effect is seen in the lead chip, which 
is actually in front of the rings a distance about 
equal to the radius of the inner ring. The bar lies 
flat against the rings. 


points, consequently the line is still seen 
singly but at a different distance. If, how- 
ever, the films are rotated in opposite di- 
rections in their own planes, about the re- 
spective points representing 4 on the 
films, then the lines on the two retinas ro- 
tate in opposite directions, and, except for 
A, the images of a given object point no 
longer fall on corresponding retinal points. 
This difference in position of the two im- 
ages of one object point increases uniformly 
as the lines diverge. The stereoscopic inter- 
pretation is that successive object points 
are at uniformly increasing (or decreasing) 
distances from the observer, consequently 
the original vertical line seems to acquire 
a uniform slant in the median plane. If the 
line does not pass through the point of fix- 
ation, rotation of the films produces the 
same kind of slanting appearance, super- 
posed upon the ordinary stereoscopic space 
effects. 

If the shadows are those of a ring, and ro- 
tation takes place about the centers, the 
images on the retinas are unchanged, con- 
sequently the plane of the ring remains un- 
changed. If then we have a ring and a rod 
in parallel vertical planes, relative rota- 
tion of the films causes tipping of the rod 
only, and may give the impression that the 
rod is sticking through the ring. This cor- 
responds to Case 2 of the introduction, and 
is illustrated in Figure 16. 
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Fic. 17. Effect of rotation, with no shift. Rotation op- 
posite to that of Figure 16 produces the opposite 
tilt, the bar apparently passing through the rings 
in the opposite direction. Entire effect due to 
rotation of identical films. Same object as in Fig- 
ure 16. 


The case mentioned showed also that a 
significant amount of rotation might be 
introduced unwittingly under practical 
conditions. The films were taken with ordi- 
nary care in placing the holders in the 
changing tunnel, but no markers were used 
and appreciable rotation of the films in 
the cardboard holders was possible. Ex- 
periment showed that 5” x7” films could 
be rotated some 4 or 5 degrees relative to 
each other in ordinary cardboard holders, 
producing apparent tipping of about 30 de- 
grees. With larger films the possible rota- 
tion would be less, but might be appreci- 
able, in addition to what might occur in 


Fic. 18. Rotation and overlay. The brass wire at the 
top appears to curve round in front of the bone, 
and the aluminum to curve round behind it. 
Actually, the two were in planes nearly parallel to 
the bone, with the brass behind and the aluminum 
in front. 
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placing the holders in the plate changing 
device. Figures 16-19 are stereoscopic pairs 
illustrating effects of relative rotation, 
sometimes combined with overlay. 

For lines parallel to the line between the 
eyes (horizontal) such effects of rotation 
are not observed. Image shifts in planes 
perpendicular to this line produce no 
stereoscopic effects, and consequently 
nothing which corresponds to tipping in 
the median plane. If more than a very 
slight rotation occurs, the observer is 
warned by clear double images that the 


Fic. 19. Rotation and overlay. The lead slug appears 
to lie in front of the right hand edge of one verte- 
bral body, as well as the intervertebral space, al- 
most at right angles to the line of sight (that is, 
parallel to the plane of the film). Actually, it lay 
between the vertebrae, slanting away at an angle 
of about 30°, with only the nearer end projecting 
above the bodies. 


films are not in register. For lines 2 inches 
long, a degree or two is sufficient. 

The most effective precaution against 
errors of this kind is simply to use proper 
markers at the edges of the film changing 
tunnel, and to make use of them regularly 
when adjusting films in the stereoscope. A 
pair of dots, one on each side, produced by 
bits of heavy metal in the aluminum 
cover, is enough. A viewbox which can be 
rotated a few degrees about an axis per- 
pendicular to the plane of the film is desir- 
able, but the adjustment can be made by 
using a movable bottom in the film slot, 
with screws to alter inclination as well as 


height.? It is well to form the habit of 


observing lines which are nearly hori- 
zontal to see if they are in register even 
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though they are not close to the center of 
interest. If any straight edge on the film 
changer shows on both films it may be use- 
ful in adjustment, but the edges of curtains 
in the viewbox furnish no guide at all. The 
use of markers is particularly important in 
case a circular diaphragm is used in taking 
the films, since rotation about the center 
of its image on the film produces no change 
in its image and does not attract attention. 

Any marked difference in the eyes of a 
given individual is likely to interfere with 
true stereoscopic vision, making it possible 
for non-stereoscopic and perhaps mislead- 
ing depth effects to predominate, of the 
types shown in the first part of this paper. 
Also, rotational effects somewhat similar to 
those described may result from inequality 
of size or shape of ocular images in the two 
eyes, a defect which is not uncommon, as 
investigations by the Department of Phys- 
iological Optics in the Dartmouth Medical 
School have shown.‘ The obvious precau- 
tions in the case of individual observers are 
to try them with test films of known ob- 
jects, and to compare their observations 
with those of other observers whose 
stereoscopic vision is known to be reliable 
under normal circumstances. 


SUMMARY 


It has been shown that certain factors 
which produce impressions of depth in na- 
ture and in ordinary pictures are present in 


Depth Effects in Roentgenograms 


449 


roentgen films, and tend to produce the 
same effects; that these factors are not 
likely to be of importance for trained ob- 
servers in viewing single roentgen films 
but may become important in stereoscopic 
films; and that distortion of large magni- 
tude can be introduced by comparatively 
small rotations of stereoscopic films. 

Attention has been called to the use of 
the pseudoscopic view as a check, espe- 
cially for cases involving pieces of heavy 
metal or strong lines parallel to the direc- 
tion of shift; and emphasis has been placed 
upon the importance of exact registration 
in minimizing effects due to relative rota- 
tion of films. 

As a rule, true stereoscopic depth effects 
predominate over other depth effects un- 
der conditions favorable for stereoscopic 
observation, but it has been shown that 
spurious effects predominate under con- 
ditions which can be realized in practice. 


REFERENCES 


1. Braicsrorp, J. F. Roentgenography of the spine. 
Am. J. Roentceno.. & Rap. THERApy, 1927, 
78, 124-129. . 

Ames. Depth in pictorial art. .4rt. Bull., 1927, 8, 
No. I. 

3. For a detailed discussion of adjustment and ob- 
servation of stereoscopic films see Kurtz, H. F., 
and Bripce, E, Am. J. & Rap. 
THERAPY, 1927, 78, 370-377. 

4. Ames, A. Jr. Aniseikonia—a factor in the func- 
tioning of vision. 4m. F. Ophth., 1935, 78, 
1014-1020, 


i>) 


Marcu, 1938 


ENTERIC COATINGS 
CLINICAL INVESTIGATIONS 


By A. W. CRANE,* M.D., and MILTON WRUBLE, 


KALAMAZOO, 


| TWO recent papers,'? it has been 

shown how the effectiveness of an enteric 
coating may be studied in the laboratory. 
While such laboratory procedures are very 
useful in a broad way, clinical experience 
has shown that they are not necessarily an 
accurate gauge for the behavior of the 
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coating in the human gastrointestinal 
tract. 

The final and conclusive proof of the 
effectiveness of an enteric coating must be 
determined by the use of roentgenography 
and roentgenoscopy. By this means it is 
possible to actually visualize the progress 
of an enteric coated tablet or capsule as 
it passes down the intestinal tract until it 
disintegrates. 

* Deceased. 

! Wruble, M. Enteric coatings. 1. Laboratory method for study 
and control of enteric coatings. 7. 4m. Pharm. As3., 1935, 24, 
: : Wruble, M. Enteric coatings. 1. Fxcretion studies with sodi- 
um salicylate tablets. 7. 4m. Pharm. As5s., 1935, 24, 1074. 


Pu.D. 
MICHIGAN 


EXPERIMENTAL 


One hundred and sixteen individuals 
ranging from eighteen to thirty years of 
age have been examined roentgenologi- 
cally. Each subject swallowed threet en- 
teric coated barium sulphate tablets or cap- 
sules** and the course of these was fol- 
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lowed by roentgenoscopy at frequent in- 
tervals. When a significant change oc- 
curred, a roentgenogram was taken. Sev- 
eral representative clinical cases from the 
many studied are herewith described. 


Case 83. M. B., aged twenty-two. Normal 
gastric acidity. Breakfast: Bran flakes, tomato 
juice, orange, toast, coffee. The three tablets 
were taken following breakfast at 7:30 A.M. 
Figure 1a was made at 8:10 A.M. and shows 


the three tablets intact within the stomach. 


t In a few cases the subjects swallowed four smaller tablets. 
One such case is included at the end of this report. 

** These tablets and capsules were supplied by the Research 
Department of The Upjohn Company, Kalamazoo, Michigan. 
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The patient was roentgenoscoped at frequent 
intervals and Figure 14, made at 10:15 A.M., 
shows two tablets in the stomach and one in 
the small intestine. Frequent roentgenoscopy 
showed no significant change until 1:20 P.M., 
when Figure tc was made indicating two tablets 
in the first portion of the small intestine, one 
showing beginning disintegration. The third 
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tablet has already disintegrated. Figure 1d, 
made at 1:50 p.M., shows all three tablets dis- 
integrated in the first portion of the small in- 
testine. 


Case 74. J. I., aged twenty-two. High nor- 
mal gastric acidity. Breakfast: Tomato juice, 
corn flakes, bananas, toast, cake. Three tablets 
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were taken following breakfast at 7:30 A.M. 
Figure 2a, made at 8:50 A.m., shows the three 
tablets intact within the stomach. The patient 
was observed under the roentgenoscope at fre- 
quent intervals until 10:50 a.m. when Figure 
24 was made, showing the three tablets intact 
in the small intestine. A later roentgenogram 
(Fig. 2c) taken at 11:30 A.M. shows the three 
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tablets still intact in the small intestine. The 
final roentgenogram (Fig. 2¢) taken at 12:15 
a.M. shows all tablets disintegrated in the small 
intestine. 


Case 75. W. M., aged twenty-two. Normal 
gastric acidity. Breakfast: Tomato juice, pine- 
apple juice, cocoa, toast, orange. The three 
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tablets were taken following breakfast at 7:30 
a.M. Figure 3a, made at 8:10 A.M., shows the 
three tablets intact within the stomach. The 
patient was roentgenoscoped at frequent inter- 
vals and when Figure 34 was made at 11:45 
4.M. the tablets were found intact within the 
first portion of the small intestines. Figure 3c, 
made at 1:10 p.M., shows the three tablets dis- 
integrated within the small intestine. 


Case 98. S. K., aged nineteen. Hypoacidity. 
Breakfast: Rice krispies, tomato juice, orange, 
cake. The patient took three capsules at 8:00 
A.M. Figure 4a, made at 8:45 A.M., shows the 
three capsules intact within the stomach. The 
patient was examined by roentgenoscopy at 
frequent intervals until 10:00 A.M. when Figure 
4b was made which shows the three capsules 
intact in the small intestine. Figure 4c, made 
at 10:40 A.M., shows the three capsules in the 
small intestine. One of these is intact, one has 
disintegrated and the third has begun to disin- 
tegrate. The final film (Fig. 4¢) made at 11:15 
a.M. shows that all the capsules have disinte- 


grated. 
Case gs. W. McC., aged nineteen. High 
normal acidity. Breakfast: Oatmeal, toast, 


coffee, grape juice. The patient took three cap- 
sules following breakfast at 8:10 a.m. Figure 
$a, made at 8:45 A.M., shows the three capsules 
intact within the stomach. The patient was 
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roentgenoscoped at frequent intervals and Fig- 
ure 54, made at 10:40 A.M., shows the three 
capsules intact in the small intestine. A final 
roentgenogram (Fig. 5c) taken at 11:40 A.M, 
shows that the three capsules have disinte- 
grated in the small intestine. 


Case 88. C. C., aged twenty. Low normal 
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acidity. Breakfast: Shredded wheat, cream, 
egg, toast, coffee. For comparison, uncoated 
capsules of barium sulphate were administered. 
The patient swallowed the three capsules at 
8:05 A.M., and upon roentgenoscopic examina- 
tion at 9:00 A.M. it was observed that the 
capsules had disintegrated in the stomach. 
Figure 6 was taken at that time. 


Fic. $4 


A. W. Crane and Milton Wruble 


Marcu, 1938 


Fic. 4d 


Case 6. R. S., aged twenty-four. Normal 
acidity. Breakfast: Glass of milk, two slices of 
toast, glass of water. The patient swallowed 
three tablets following breakfast at 7:30 a.m. 
Figure 7a made at 8:15 A.M., shows the three 
tablets intact within the stomach. The patient 
was observed at frequent intervals and Figure 
76, made at 5:00 p.M., shows that the tablets 


Fic. 5d 


454 
4 
» 
> 
Fic. 4¢ 
#104 0 C.{3) 
j -3F 


VoL. 39> No. 3 Enteric Coatings 455 


Fic. 


are still intact within the stomach after nine 
and one-half hours’ contact. 


Case 45. E. S., aged nineteen. Hypoacidity. 
Breakfast: Orange, dry cereal, coffee, grape 
juice. The tablets were taken following break- 
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fast at 7:30 A.M. Figure 8a, made at 8:05 A.M., 
shows all three tablets intact within the stom- 
ach. The patient was observed under the 
roentgenoscope at frequent intervals during the 
day. The tablets did not leave the stomach. 
Figure 84, made at 5:00 p.M., shows all three 
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tablets intact within the stomach. It will be 
observed that disintegration did not commence 
although the tablets remained in the stomach 
for a period of nine and one-half hours. 


Case 63. H.S., aged twenty. Normal acidity. 
Breakfast: Bran, toast, egg, milk. The four 
tablets were taken following breakfast at 7:30 
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A.M. Figure ga, made at 8:20 a.M., shows all 
tablets intact within the stomach. The patient 
was observed frequently by roentgenoscopy. 
The tablets had not left the stomach at 4:50 
p.M., where they may be seen in the roent- 
genogram (Fig. 9+), two overlapping. These 
tablets had remained intact in the stomach for 
more than nine hours. 
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DISCUSSION 

The wide variability in the gastrointes- 
tinal character of several individuals and 
even in the same individual at different 
times introduces great difficulty in the de- 
velopment of a suitable enteric coating. 
However, the average results of this com- 
prehensive investigation, involving ap- 
proximately 1,000 roentgenographic and 
roentgenoscopic observations,* indicate a 
passage through the stomach intact, and 
subsequent disintegration in the small in- 
testine, of at least 85 per cent of the tablets 
or capsules swallowed. Approximately 15 
per cent of these remained intact within 
the stomach for a period of nine to ten 
hours. It was not convenient to follow 
these tablets any longer by roentgen ex- 
amination. No doubt many would have 
remained intact for much longer periods. 

With a group of 54 individuals involving 


* Roentgenographic and roentgenoscopic studies on this coating 
at the end of a year showed practically no « hange in its enteric 
properties. 
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the disintegration of 162 enteric coated 
barium sulphate tablets selected at ran- 
dom, 18 remained intact in the stomach 
for nine hours or more. Of the corrected 
series of 144 tablets, 131, or gI per cent, 
passed through the stomach intact and 
126 of these, or 96 per cent, disintegrated 
in the small intestine. Only 5 entered the 
colon intact and not one was recovered in 
the feces. 
CONCLUSIONS 

(1) Enough clinical and laboratory evi- 
dence has been submitted to indicate that 
a new type of enteric coating has been 
developed which meets the most rigid re- 
quirements in chemical and physical prop- 
erties, physiological inertness and clinical 
reliability. 

(2) It is interesting to note that capsules 
leave the stomach much more rapidly than 
tablets. 

Acknowledgment is made to Drs. J. B. Jackson 


and William A. Murray, of Kalamazoo, for their co- 
operation in this work. 
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PULMONARY CHANGES IN UNDULANT FEVER 


HE increasing reports of the occur- 
rence of undulant fever would indicate 
that it is no longer a rare disease. On the 
contrary, it is being recognized with greater 
frequency and perhaps a lack of familiarity 
with its various clinical manifestations has 
been responsible for its going unrecognized 
when often present. Simpson,' as early as 
1930, called attention to the fact that the 
Health Section of the League of Nations 
stated that undulant fever is the most im- 
portant problem facing public health work- 
ers. The disease is not limited to any one 
particular section of this country. As an 
indication of the increasing frequency of 
the occurrence of the disease, Simpson says 
that prior to 1925, 128 cases of undulant 
fever had been recorded in this country. 
During the period from 1925 to 1928, the 
recorded cases numbered 24, 46 and 217 
respectively. During 1928, largely due to 
the dissemination of information regarding 
the disease, 649 cases were recorded, and 
an investigation conducted by himself in a 
nation-wide survey of the number of cases 
recorded by state health departments dur- 
ing 1929 revealed 1,301 cases, these oc- 
curring in every state in the Union. 
Bruce, in 1887, established Micrococcus 
melitensis as the etiologic agent in Malta 
fever. Ten years later, Bang discovered the 
bacillus of contagious abortion in cattle, 
and Traum observed a similar organism in 
cases of contagious abortion in swine. It 
remained for Alice C. Evans, bacteriologist 
of the United States Public Health Service, 
to establish the fact that the Bacillus 
abortus of Bang, the cause of contagious 
abortion of cattle, and the Micrococcus 
melitensis of Bruce, the etiologic agent in 
Malta fever, were identical in their morpho- 


Simpson, W. M. Undulant fever (brucelliasis). Int. 
Med., 1930-1931, 4, 238-259. 
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logical, biochemical, cultural and ordinary 
agglutination reactions, and it was un- 
doubtedly her work which revived the in- 
terest in Malta fever. Milk is the greatest 
source of infection in this country, and the 
widespread use of raw milk has been re- 
sponsible for the frequent occurrence of 
undulant fever. 

Undulant fever presents many symp- 
toms and signs common to a number of 
diseases, particularly typhoid fever, ma- 
laria, tuberculosis and influenza, and this 
probably accounts for the tardiness of 
diagnosis in some cases. Most writers have 
reported the predominance of the disease 
in the male sex, though in Simpson’s group 
of cases the females outnumbered the 
males. Children are supposed to be rela- 
tively immune, though a number of cases 
have been reported in the early age 
groups. 

Because undulant fever presents such 
protean manifestations, it has to be con- 
sidered in a differential diagnosis in many 
conditions, particularly in those patients 
who exhibit a prolonged febrile illness 
showing no positive physical signs, in those 
patients whose history suggests tubercu- 
losis but all of the clinical signs and labora- 
tory findings are against this diagnosis, and 
in many cases of unexplained backache or 
so-called cases of atypical malaria, obscure 
gallbladder and joint disease, and second- 
ary anemias with chronic ill health. Since 
it is this group of cases which are so fre- 
quently referred to the roentgenologist for 
a study as to the cause of an unexplained 
fever there may be an opportunity to help 
the clinician arrive at a diagnosis at an 
earlier stage than is frequently done. Par- 
ticularly is this true in the group of cases 


of undulant fever which exhibit pulmonary 
symptoms. 
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Hughes? was the first to report the mor- 
bid anatomic changes in man in cases of 
undulant fever. He observed among other 
pathologic processes patchy areas of pneu- 
monia in the lungs, and in the report of a 
case, Sprunt and McBryde’ called atten- 
tion to the presence of fibrous pleurisy and 
areas of atelectasis throughout the lungs. 
Bogart,‘ in a report made in 1936 before 
the Southern Medical Association on the 
pulmonary changes in undulant fever, 
called attention to the roentgenographic 
appearances of these changes where there 
were rather massive hilum infiltration, with 
marked peribronchial thickening and 
patchy areas of bronchopneumonic con- 
solidation which showed a rather charac- 
teristic tendency to be quickly absorbed 
and to reappear in some other part of the 
lungs, and he stated that undulant fever 
should always be thought of in cases show- 
ing heavy hilum infiltration, marked peri- 

* Hughes, M. L. Quoted by Sprunt and McBryde. 

‘Sprunt, D. H., and McBryde, A. Morbid anatomic changes 
in cases of brucella infection in man. Arch. Path., 1936, 27, 217- 
226. 

4 Bogart, F. B. Pulmonary changes in undulant fever. South. 
M. F., 1936, 29, 1-9; also discussion of paper by Lafferty and 


Phillips. 
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bronchial infiltration or bronchopneumonic 
consolidation when the history, clinical 
findings and laboratory data fail to estab- 
lish the diagnosis of tuberculosis or some of 
the better known diseases. More recently, 
Lafferty and Phillips® have again called 
attention to the pulmonary changes in pa- 
tients suffering from Malta fever, and from 
an analysis of their cases they were led to 
believe that the disease often manifests 
itself in the lungs by peribronchial conges- 
tion or a diffuse bronchopneumonic process 
with rapidly progressing fibrosis. 

These lung changes are most likely to be 
shown should the patient be examined at a 
time when the pulmonary symptoms are 
more acute and when there is an increased 
elevation of temperature. While the pul- 
monary changes in undulant fever are not 
typical of the disease process and might be 
present in other diseases, in those cases 
where the diagnosis is obscure and the pul- 
monary lesions are found, the possibility 
of its being undulant fever should not es- 
cape the attention of the roentgenologist. 

5 Lafferty, R. H., and Phillips, C. C. Pulmonary changes in 


patients suffering from Malta fever. South. M. F., 1937, 30, $95- 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


States OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. C. B. Peirce, University Hospital. Ann 
Arbor, Mich. Annual Meeting: Atlantic City, Sept. 20- 
23, 1938. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. E. L. Jenkinson, 1439 S. Michigan Ave., 
Chicago, Ill. Annual meeting, 1938: To be announced. 

SecTION ON RaptoLoGcy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: San Francisco, Calif., June 13-17, 
1938. 

RADIOLOGICAL SocieTyY oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting, 1938: To be announced. 

RADIOLOGICAL SEcTIoN, BALTIMORE City MEDICAL SOCIETY 
Secretary, Dr. Howard H. Ashbury, Baltimore. Meets 
third Tuesday each month, September to May. 

RADIOLOGICAL Section, Connecticut MEpIcat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 
Special meetings may be called by the Chairman. 

Rapro.ocicaL Section, Los ANGELES County MEDICAL 
SocirETY 
Secretary, Dr. M. L. Pindell, 678 S. Ferris Ave., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

BROOKLYN ROENTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 E. 19th St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

BuFFaLo RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

CuicaGo ROoENTGEN Society 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincin- 
nati, Ohio. Meets third Monday of each month, Octo- 
ber to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry Hauser, 3395 Scranton Rd. 
Meetings are held at 6:30 p.m. at the Cleveland Chamber 
of Commerce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 

DenveER RaDIOLocicaL CLuB 
Secretary, Dr. E. A. Schmidt, 4200 E. gth Ave., Denver, 
Colo. Meets third Tuesday of each month. 

Detroir RoEnTGEN Ray Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLoripa STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold O. Brown, Tampa, Florida. 
Meetings held twice a year, May and November. 

Georoia Rapio.ocicat Society 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets twice annually: in November and 
at annual meeting of Medical Association of Georgia in 
the spring. 

RapIoLocicaL Society 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, Ill. Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 

Istanp SociETY 
Secretary, Dr.S.G. Schenck, 115 Eastern Parkway, Brook- 
lyn, N.Y. Meets at Kings County Med. Soc. Bldg. on 
fourth Thursday of each month from October to May, at 
8:30 P.M. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets monthly. Place of meeting named 
by the president. 

RADIOLOGICAL SOCIETY 
“+ mgt Dr. H. M. Weber, Mayo Clinic, Rochester, 

inn. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets first Wednesday of each month, at 6 P.m., 
at either Omaha or Lincoln. 

New Encianp Roentcen Ray Society 
Secretary, Dr. E. C. Vogt, 300 Longwood Ave., Bos- 
ton, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

RaDIOLoGIcAL Society or NEw JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. 
Mid-year meetings at place designated by the president. 

New York RoeEntcEN Society 
Secretary, Dr. H. K. Taylor, 667 Madison Ave., New 
York. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:00 P.M. 

NortH Caro.ina RoentGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CEenTRAL New York RoentTGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse. Three meetings a year—January, May, November. 

Paciric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Two day annual meeting, May, 1938. Exact date and 
place to be decided. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 P.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PittsBURGH ROENTGEN SOCIETY 
Secretary, Dr. H. N. Mawhinney, Mercy Hospital. Two 
fall and two spring meetings—time and place designated 
by the president. 

Rocuester Roentcen Ray Society, Rocnester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
on second Thursday from October to May, inclusive, 8 
p.M., Rochester Academy of Medicine Building. 

Sr. Louis Society or RADIOLOGISTS 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, Marc 
and May, at a place designated by the president. 

San Francisco Rapio.ocicat Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 


“Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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cisco. Meets monthly on first Monday at 7:45 P.M., 
alternately at Toland Hall and Lane Hall. 
X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina Medical Assn. 
TENNESSEE RADIOLOGICAL SociETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
Texas RADIOLocIcAL Society 
Secretary Dr. G. D. Carlson, 3121 Bryan St., Dallas, 
Texas. Next regular meeting in San Antonio. 
Universiry oF MicuicaAn DepartMeNnt oF ROENTGEN- 
oLocy Starr MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. Meets each Monday evening from Septem- 
ber to June, at 7 p.m. at University Hospital. 
University or Wisconsin CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 
ViroiniaA Society 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. Meets annually in October. 
CuBa 
SociEDAD CuBANA DE RADIOLOGIA Y FISIOTERAPIA 


Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


British Empire 
Britisu Instirute or RapioLtocy INcoRPORATED WITH 
THE RONTGEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.m., at 32 Welbeck St., 
London, W. 1, or as advertised. 
SecTION OF RapIOLOGy or THE RoyaL Society oF 
Mepicine (Conrinep To Mepicat MemBERs) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 
Section or RapioLocy anp Mepicat E ecrriciry, 
TRALASIAN MEpicat ConcreEss 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. é 
RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEDICAL AssociATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. forscientific discussion. 
CANADIAN AssocIATION OF RapDIOLocisTs 
Secretary, Dr. A. C. Singleton, Medical Arts Bldg., To- 
ronto, 5, Ontario. 
Section on Rapro.tocy, CANADIAN MEDICAL AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 
Rapio.ocicat Section, New ZeaLanp British MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


ConTINENTAL Europe 

Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

Socrepap EspaNoua pe Rapio.ocia ELectROLoGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Socrérfé pe RaproLocie M£picace DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

Société Suisse pe RapioLocie (ScHWEIZERISCHE RO6nT- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molz- 


iel. 
eets annually in different cities. 
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Société FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
ociE MEDICALE 
Meets monthly on fourth Tuesday, except during month 
of August and September, 12 Rue de Seine, Paris. 

AssociATION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DeuTscHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Siip- unp WEsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norb- UND OsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcu Society oF ELEcTrROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the fall. 

Socteta Rapro.ocia MEpica 
Secretary, M. Ponzio, University of Turin, Prof. Turin. 

SoctETATEA RoMANA DE RapIOLoci£ st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Mardcine, 30, 
S. I., Bucuresti, Roumania. 

Meets second Monday in every month with the ex- 
ception of July and August. 

Att-Russtan Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 

LENINGRAD RoENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoEntTGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po.isH Society oF RADIOLOGY 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime: 
Society or Mepicat RapioLtocy 1n SWEDEN 
Meets in Stockholm. 

Society or Mepicat Rapro.ocy 1n Norway 
Meets in Oslo. 

Society or Mepicat 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 
Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o'clock in the 
State Institute of Roentgenology. 

Society or Mepicat IN FINLAND 

Meets in Helsingfors. 

ViENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6:30 P.M. at 
Zentral-Réntgen Institut des allgemeinen Krankenhauses 


Alserstrasse 4. 


Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kinki RoenTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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CONFERENCE OF EASTERN 
RADIOLOGISTS 


The Conference of Eastern Radiologists 
was held in Philadelphia, Pennsylvania, on 
January 28 and 29, 1938, at the Hotel 
Warwick. The Philadelphia Roentgen Ray 
Society sponsored the meeting and acted 
as host. The Conference was well attended, 
as was evidenced by a registration of about 
three hundred, and much interest was 
shown in all of the scientific sessions. One 
of the distinguishing features of these con- 
ferences heretofore, namely the holding of 
the sessions at various local hospitals, was 
abandoned this year in favor of a central 
meeting place. The reason for this was the 
fact that the ever increasing attendance 
made the question of adequate accommo- 
dation at the hospitals and of transporta- 
tion most difficult. Whether the policy of 
a central meeting place will be continued 
at future conferences will be decided by a 
vote taken by ballot on the final day of the 
Conference. 

The meeting opened at nine o’clock Fri- 
day morning with a welcome by Dr. EI- 
wood E. Downs, the President of the 
Philadelphia Roentgen Ray Society. 


The first paper was “A Case of True Aneu- 
rysm of the Right Renal Artery,” by Dr. Leon 
Solis-Cohen, Director of the Department of 
Radiology, Memorial and Jewish Hospitals, 
and Dr. Meyer Steinbach, Assistant Radiolo- 
gist, Memorial Hospital. They briefly reviewed 
the literature and added their own case (recog- 
nized preoperatively) to the 60 on record. No 
more than 10 of these cases have been diag- 
nosed before operation or death. Most cases 
have occurred in males, the age incidence vary- 
ing from nine months to eighty-two years. 
Syphilis was present in only 3 cases. Most 
authors believe direct trauma, chronic systemic 
disease, and arterial degenerative changes to be 
the main etiological factors. 

True and false aneurysms of the renal arteries 
are about equally divided. Either the main 
trunk or one of its large or small subdivisions 
may be affected. They vary in size consider- 
ably, true aneurysms being smaller. In the 
cases caused by trauma, death usually occurred 
several months to two years following the 
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original accident. The aneurysmal sac ruptures 
into the renal pelvis, retroperitoneal sac or 
peritoneal cavity. 

The cardinal signs and symptoms are tume- 
faction, pain, and hematuria; none of these 
may be present in a given case. A systolic thrill 
and bruit, though rarely present, are diagnostic. 
The roentgenograms in 8 of the cases roent- 
genographed showed a calcified ring shadow 
within or medial to the kidney, as did the case 
reported here. In only 3 of these was the diag- 
nosis made preoperatively. True aneurysms 
must be distinguished from renal calculi, calci- 
fied lymph node, calcified cyst or abscess of the 
kidney; false aneurysms from ruptured kidney, 
hydronephrosis and renal neoplasm. Renal 
aneurysms causing symptoms are invariably 
fatal unless operated upon. 

The next presentation on “The Thymus— 
Notes on Some Studies of its Physiology,” was 
made by Dr. Harry Shay, Gastro-enterologist, 
Mt. Sinai Hospital, S. S. Fels, and Dr. Jacob 
Gershon-Cohen. Their work showed that about 
2,000 r delivered to the thymus very early in 
the life of the rat led to very rapid atrophy of 
the gland. Although similar thymus effects 
were produced in the two sexes, marked differ- 
ences in the remote effects resulted in the male 
and female. In the former, a striking arrest of 
development of the testes occurred. Histologi- 
cally, in most instances, there was a complete 
arrest of spermatogenesis. In the pituitary, the 
typical picture of the castrate pituitary de- 
veloped with a marked increase in size and 
vacuolization of the basophiles. The pituitary 
picture in the male, they believe, is secondary 
to the physiological castration produced. Ani- 
mals to date mated until 200 days of age have 
shown the males in which the thymus had been 
destroyed to be sterile. Further studies are 
under way to determine if this sterility is per- 
manent. 

In the female, although the thymus was de- 
stroyed just as effectively as in the male, none 
of the above effects were seen. Histologically, 
graafian follicles and corpora lutea developed 
in the ovaries of the thymus treated female 
that were indistinguishable from those of con- 
trol litter mates. The estrus cycle, reproduc- 
tion, and the pituitary were also unaffected. 
Organ-weight, body-weight ratio of the other 
endocrine glands was also affected differently 
in the two sexes. It is concluded from their 
experiments that the thymus has a different 
function in the two sexes. This work is pub- 
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lished in detail in the February, 1938, issue of 
the JouRNAL. 

The next talk was given by Dr. I. S. Ravdin, 
Harrison Professor of Surgery, University of 
Pennsylvania, and Dr. J. E. Rhoads, J. Berton 
Carnett Fellow in Surgery, University of 
Pennsylvania, on “The Diagnosis and Treat- 
ment of Parathyroid Tumors.” In a summary 
of the subject they state that parathyroid ade- 
nomas may produce classical osteitis fibrosa 
cystica or generalized demineralization of the 
skeleton without bone cysts or may produce 
no bone changes at all. Nephrolithiasis is fre- 
quent and may cause the presenting symptoms 
in cases with and without bone changes. Cases 
without pathognomonic roentgen findings re- 
quire chemical studies for diagnosis. The serum 
calcium and phosphatase concentrations are 
usually elevated but cannot be depended upon. 
The serum phosphate concentration is usually 
low. The most constant metabolic change is an 
increased output of calcium in the urine. Con- 
sequently hypercalciuria is the most valuable 
diagnostic sign in doubtful cases. At the present 
time the only treatment offering permanent 
cure is surgical excision. The results have been 
very good although the bone changes are slow 
to regress and urinary calculi already formed 
generally require mechanical removal. A sum- 
mary of 8 cases admitted to the Hospital of the 
University of Pennsylvania was presented. 

The subject of “Air Myelography—The Sub- 
stitution of Air for Lipiodol in Roentgen Visual- 
ization of Tumors and Other Structures in the 
Spinal Canal” was taken up by Dr. Barton R. 
Young, Assistant Professor of Radiology, and 
Dr. Michael Scott, Fellow in Neurosurgery, 
Temple University Medical School. This paper 
is published in full in the February, 1938, issue 
of the JouRNAL. 

A timely paper on a new subject was given 
by Dr. Raymond E. Zirkle, Fellow in Medical 
Physics, Johnson Foundation, University of 
Pennsylvania, and Dr. I. Lampe, Instructor in 
Radiology, University of Michigan. This paper 
is scheduled to appear in the April issue of the 
JournaL where it may be read in detail. 

A very interesting discussion was given by 
Dr. Boland Hughes, Associate in Urology, Uni- 
versity of Pennsylvania, on “Early Changes of 
Kidney Stones.” 

A talk on “Movements of Roentgen Opaque 
Deposits in Heart Valve Areas—Their Rela- 
tions to Heart Sounds and Auricular Filling” 
was given by Dr. Charles C. Wolferth, Pro- 
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fessor of Clinical Medicine, and Dr. Alexander 
Margolies, Associate in Medicine, University 
of Pennsylvania. 

Dr. O. H. Perry Pepper, Professor of Medi- 
cine, University of Pennsylvania, presented a 
paper on “Further Observations on Enlarged 
Parietal Foramina.” Two years ago, Pepper 
and Pendergrass! reported observations on two 
families a number of whose members in four 
generations exhibited hereditary enlargement 
of the parietal foramina of varying degrees. 
The presence in the second of these families of 
a seven months’ infant still with a very large 
sagittal foramen offered an opportunity for 
making observations on the process of ossifica- 
tion which converts the sagittal foramen into 
the two parietal foramina. Roentgenograms at 
four-month intervals show ossification grad- 
ually spreading up the median line, dividing 
the sagittal foramen into two and reducing 
these in size. Normally the parietal foramina 
should by birth remain only as very small open- 
ings; in this infant the foramina at the age of 
three years and two months are still over an 
inch in diameter. In certain members of these 
families no further reduction in size occurs. 

“The Treatment of Bilateral Pleural Effu- 
sion” was the title of a paper given by Dr. 
Burgess L. Gordon, Associate Professor of 
Medicine, Jefferson Medical College. The 
mechanism of bilateral pleural effusions was 
discussed in the case of a young woman with a 
history of a long-standing unilateral effusion 
(exudate) related to a benign growth of the 
pleura. Artificial pneumothorax had been insti- 
tuted as a means to control the fluid. After 
being continued for two years an attempt was 
made to re-expand the lung by creating a nega- 
tive intrapleural pressure. This was followed 
immediately by severe pain in the mediasti- 
num, cyanosis, dyspnea, hernia of the medias- 
tinum, shifting of the trachea and paradoxical 
movements of the diaphragm. A hemorrhagic 
transudate developed on the opposite side with 
further dyspnea. The studies suggested that 
the high negative intrapleural pressures (—21! 
to —27) disturbed the mediastinal structures 
and interfered with normal diaphragmatic 
function, thus creating a mechanical situation 
in the opposite chest that allowed fluid to enter 
the pleural cavity. The accumulation of hemor- 
rhagic fluid was due to a rupture of small super- 
ficial vessels in the pleura. The patient im- 
proved symptomatically as the intrapleural 

1 Am. J. Roentgenol. & Rad. Therapy, 1936, 375, 1. 
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pressures were equalized to within normal 
limits in both pleural cavities. This was accom- 
plished by removing fluid, introducing air and 
closely following the events fluoroscopically. 
The mechanism of pain, paradoxical move- 
ments of the diaphragm and mediastinal hernia 
occurred on three occasions when there was an 
increase of the negative intrapleural pressure 
on the left side. 

The next paper, by Dr. Herman W. Ostrum, 
Roentgenologist to the Philadelphia General 
Hospital, was entitled ““Aneurysms around the 
Sinuses of Valsalva.”’ These aneurysms are 
rare. A series of 25,000 autopsies, revealed only 
7. Syphilis is the usual cause. They are all intra- 
pericardial and intracardiac except those aris- 
ing in the posterior half of the left sinus. An 
aneurysm arising from the anterior sinus will 
enter the upper portion of the right ventricle 
just below the pulmonary artery and may erode 
the sternum and protrude anteriorly. The left 
sinus is in close approximation, anteriorly with 
the pulmonary artery and posteriorly has an 
extracardiac relation. Aneurysms, therefore, 
arising from the anterior half of this sinus will 
bulge into the pulmonary artery and resemble 
a congenital heart lesion. Those arising from 
the posterior portions will bulge extracardially 
above the pulmonary artery. The anterior por- 
tion of the right sinus is in close proximity with 
the right atrium and the posterior portion with 
the left atrium. Here also those arising from 
the anterior portion will bulge into the right 
atrium, those arising in the posterior portion 
will bulge into the left atrium. Therefore, in 
summary, it may be said that aneurysms of the 
sinus of valsalva are usually due to syphilis, are 
all intracardiac except those arising from the 
posterior half of the left sinus, are all within 
the pericardial sac, and will resemble cardiac 
aneurysms or congenital heart lesions. 

Dr. Henry Tumen, Assistant Professor of 
Medicine, Graduate School of Medicine, Uni- 
versity of Pennsylvania, discussed the subject 
of “Primary Tuberculous Enterocolitis.” 

A paper was given by Dr. George P. Muller, 
Professor of Surgery, and Dr. Howard H. Brad- 
shaw, Instructor in Surgery, Jefferson Medical 
College, on “Intrathoracic Ganglioneuromas.” 

The types of neurogenic tumors occurring 
within the thorax are classified as neuroblas- 
tomas, ganglioneuromas,. paragangliomas or 
neurofibromas. The first three are confusing 
because of their histological structure. All three 
elements may be present in a single tumor and 


Society Proceedings, Correspondence and News Items 


465 


the predominating cell determines the type. 

The neuroblastoma is composed mainly of 
undifferentiated cells and is highly malignant. 
Ganglioneuromas are composed of well-differ- 
entiated multipolar ganglion cells mixed with 
strands of medullated and non-medullated nerve 
fibers and coarsely arranged fibrous tissue, and 
are benign. Paragangliomas are similar to the 
tumors arising from the medulla of the supra- 
renals. Neurofibromas arising from intercostal 
nerves represent the well known von Reckling- 
hausen tumors. 

These tumors arise from the paravertebral 
“gutter” and in the upper half of the chest. 
Roentgen examination shows a shadow of even 
density and a smooth curved outline. Pressure 
erosion of rib margins above and below the point 
of origin, especially if arising from intercostal 
nerves, may be present. 

These tumors rarely produce symptoms un- 
til they become large enough to produce medias- 
tinal compression as they rarely arise within 
the lung substance and involve the lung sec- 
ondarily only later in their growth. Occasion- 
ally the tumor grows in the intervertebral canal 
and causes cord symptoms from pressure. 

A brief history of 3 patients with intra- 
thoracic ganglicneuromas was presented illus- 
trated with lantern slides. 

Dr. Martin J. Sokoloff, Associate in Medi- 
cine, and Dr. John T. Farrell, Jr., Assistant 
Professor of Roentgenology, Jefferson Medical 
College, gave an interesting discussion of 
“Spontaneous Pneumothorax in Anthracosili- 
cosis.” 

This concluded this morning session. The 
scientific session was resumed at two o’clock. 
The first three papers on the afternoon pro- 
gram were as follows: 

“The Treatment of Acute Intestinal Ob- 
struction by Intestinal Intubation,” by Dr. W. 
Osler Abbott, Associate in Medicine, and Dr. 
George W. Chamberlin, Associate in Radiology, 
University of Pennsylvania. 

“Tumors in Cold-Blocded Animals,” by Dr. 
Baldwin Lucke, Professor of Pathology, Uni- 
versity of Pennsylvania. 

“Malignant Tumors of the Nose and Si- 
nuses,” by Dr. Austin T. Smith, Associate in 
Laryngology, Jefferson Medical College. 

The next paper was “A Discussion of the 
Problem of Roentgen Therapy in Chronic 
Pharyngitis,” by Dr. Harry P. Schenk, Assist- 
ant Professor of Otolaryngology, University of 
Pennsylvania. He stated that the chronically 
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infected pharynx is capable of acting as a for- 
midable focus of infection. Hyperplasia and 
chronic inflammatory changes in the lymph 
nodules constitute the principal pathologic al- 
terations. 

Treatment of chronic pharyngitis is a stub- 
born problem. lodide therapy and electro- 
coagulation of the lymph nodules have proved 
to be the most effective therapeutic agents. 
Krom the patient’s viewpoint, irradiation is 
preferable to the prolonged seances with the 
electrocoagulation needle. The results, how- 
ever, are often far from satisfactory because, 
in many instances, the lymphoid nodules are 
surprisingly resistant to irradiation. When 
larger doses are used, a deleterious effect may 
be exerted on the mucous glands, resulting in 
“dry pharynx.” 

In reviewing the histories of patients exhibit- 
ing unusually good effects following irradiation 
of the pharynx, it was found that iodide ad- 
ministration had preceded irradiation in each 
instance. Comparison of a control group, not 
receiving iodide therapy, with a group receiving 
iodide therapy for two to three weeks pricr to 
irradiation, gave convincing evidence that ir- 
radiation of the chronically infected pharynx, 
in individuals receiving iodides, was more 
effective than in individuals not receiving 
iodides. The combination was far more effective 
than either irradiation alone or iodides alone. 

“The Effect of Hypoproteinemia on the 
Small Intestine” was the subject of a talk given 
by Dr. Robert P. Barden, Assistant Instructor 
in Radiology, University of Pennsylvania. In 
previous studies it has been shown that the 
time of gastric emptying in the dog and man is 
related to the level of the blood serum proteins. 
Hypoproteinemia with resulting tissue edema 
may cause pyloric obstruction which can be 
overcome by restoring blood protein. Patients 
with chronic gastric disease, who develop post- 
operative vomiting, may often be spared a 
second operation by protein therapy. Dogs 
rendered hypoproteinemic show marked delay 
in the passage of a barium meal through the 
small intestine. This phenomenon is independ- 
ent of the delay in gastric emptying. It is prob- 
ably associated with the same latent tissue 
edema. Concomitant with the altered small in- 
testinal physiclogy, there is a change in the 
small intestinal pattern. This change is pro- 
portional to the serum protein level. When the 
blood protein is restored to normal, the in- 
testinal pattern returns to normal. Alterations 
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in the anatomy and physiology of the gastro- 
intestinal tract due to chronic inanition, chronic 
bleeding, or diseases reducing blood protein, 
may complicate the surgical or medical man- 
agement of any patient. 

“The Congenitally Short Esophagus” was 
discussed by Dr. Louis H. Clerf, Professor of 
Laryngology and Bronchoscopy, Jefferson 
Medical College. He stated that congenitally 
short esophagus with a portion of stomach in 
the thorax although considered by some as a 
hernia must be differentiated particularly if 
surgical treatment is contemplated. It cannot 
always be recognized by the rcentgenologist 
even when studies are made in the right- 
oblique-prone posture or in the Trendelenburg 
position since it simulates certain forms of hia- 
tal hernia. Esophagoscopic findings are im- 
portant. A commen finding is stenosis of the 
esophagus usually at the level of the eighth 
thoracic vertebra. Beyond this there is ob- 
served gastric mucosa. There is no redundancy 
of esophageal wall proximal to the junction of 
esophagus and stomach. Repeated examina- 
tions reveal no change in the position of the 
esophagogastric junction. 

Dr. George E. Pfahler, Professor of Radiol- 
ogy, Graduate School of Medicine, University 
of Pennsylvania, and Dr. Jacob H. Vastine, 
Clinical Professor of Radiology, Woman’s Med- 
ical College, presented the subject of “The 
Roentgen Interpretation of Lower Spine In- 
juries, with Special Reference to Spondyleschi- 
sis.” A recent experience with 4 cases of trau- 
matism to the lower lumbar spine and the dif- 
ficulty in evaluating the damages done by the 
recent injury prompted their presentation of 
this subject. The first of these cases had a very 
slight injury in an automobile accident. There 
was found by roentgen examination a spondy- 
lolisthesis but the roentgenogram showed 
clearly also a neural arch defect in the inter- 
articular process on both sides. The patient was 
awarded $15,000. 

The second case had no injury, but had had 
pain in the back all her life, and showed a 
similar condition involving the third lumbar 
vertebra. 

The third case had a fracture of the pelvis 
and a similar involvement of the fourth lumbar 
vertebra was found, but the patient at no time 
previously or following the accident had any 
symptoms referable to the back. 

The fourth case had a slight injury and a 
slight spondylolisthesis of the fourth lumbar 
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vertebra which was fourid to be due to a spon- 
dylitis, aggravated by a fall while stepping 
from a chair. She has obtained relief from 
roentgen treatment. 

The authors believe that more than average 
detail study should be made in connection with 
these lower spinal injuries which will be help- 
ful in evaluating damages and also serve more 
completely in outlining treatment. 

The subject of the next paper, by Dr. Philip 
1). Gilbert, Resident in Radiology, Philadel- 
phia General Hospital, was “Bone Necrosis 
A Cerrelation of Total Intensities of Radium 
and Roentgen Rays and an Interpretation of 
Complicating Factors of Cancer and Infec- 
tion.” In a recent review of 234 cases of intra- 
oral cancer treated in the Radium Clinic of the 
Philadelphia General Hospital during the past 
five years ending 1937, it was found that 11 
cases (§ per cent) of the total cases studied, 
when secondarily infected, developed bone ne- 
crosis following treatment with roentgen rays 
and radium. The mandible was the bone prin- 
cipally involved. Extraction of teeth about the 
area of malignant disease was attributed to be 
the locus for foci of infection. Necrosis was ob- 
served in those cases in which dental extrac- 
tions were performed six to twelve months after 
institution of therapy but did not occur in those 
that received equal doses of combined deep 
roentgen therapy and radium, #f extraction of 
teeth occurred immediately before or after treat- 
ment. A uniform skin dosage of 3,000 r plus an 
average total surface application of 2,000 
me-hr. was given as a minimum. Undoubtedly, 
irradiation produces bone changes of a prob- 
able vascular character, diminishing the re- 
parative properties following the trauma of ex- 
traction. This so-called radiation necrosis is 
probably the end-result of a radiation periosti- 
tis complicated by infection. 

“Chemical Specificity in Growth and De- 
velopment” was discussed by Dr. Stanley P. 
Reimann, Director of the Research Institute of 
the Lankenau Hospital. Chemical specificity in 
growth and development is a part of the big 
problem of the chemical and physical back- 
ground cf morphogenesis. The original ques- 
tion discussed was: Inside of cells are numbers 
of different chemical compounds. What do they 
do in relation to growth and development? 
Answers were given showing that various of 
the amino acids and certain nuclear compounds 
each have a specific function in growth and de- 
velopment of cells. 
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An important paper on “The Treatment of 
Carcinoma of the Larynx” was presented by 
Dr. Gabriel Tucker, Professor of Bronchoscopy 
and Laryngeal Surgery, University of Penn- 
sylvania. This paper is to be published in a 
future number of the JouRNAL. 

Dr. Joseph McFarland, Emeritus Professor 
of Pathology, University of Pennsylvania, dis- 
cussed ““The Roentgen Diagnosis of Tumors of 
the Breast.” He stated that it was not the pur- 
pose of his remarks to report anything new, 
but to call attention te the advisability of pur- 
suing information that may afford the surgeon 
additional aid in diagnosing the nature of vague 
lumps in the breast. He has several times seen 
roentgenograms of such lesions from which it 
was quite possible to make the diagnosis, but he 
has found his colleagues reluctant to add the 
roentgenogram to their routine studies, saying 
that it tells nothing and increases the expense 
to the hospital or to the patient. Dr. McFar- 
land believes that this is a mistaken attitude 
for although the information given by the 
roentgenogram often completely fails, there 
are some other cases in which non-carcinoma- 
tous lesions can be recognized with reasonable 
distinctness. If a vague “lump” in the breast 
can, by the roentgenogram, be shown, within 
reasonable limits of doubt, to be a cyst or an 
intracystic papilloma or an adenofibroma, or 
some other non-carcinomatous lesion, much has 
been gained. It is as useful to know what i is not 
carcinoma as what is carcinoma, for if all of the 
former could be excluded, nothing but the 
latter would be left. It therefore seems worth 
while to make careful and systematic roentgen- 
ograms of all breast lesions and study them 
carefully, in the hope that familiarity with the 
appearances presented may eventuate in a 
more accurate diagnosis, thus saving patients 
whose lesions are benign from expense, mutila- 
tion and loss of time. 

The next paper on “Acute Secondary Paro- 
titis’”” was given by Dr. Walter Estell Lee, Pro- 
fessor of Surgery, Graduate School of Medi- 
cine, University of Pennsylvania, and Dr. 
Robert R. Impink. They collected a series of 
59 cases of acute parotitis, which occurred in 
the years 1927 to 1937 inclusive, from the 
Pennsylvania, Graduate, Germantown, Bur- 
lington County and Bryn Mawr Hospitals. The 
ages of these patients varied from three to 
seventy-six years, with an average of 42.5 years. 
Twenty-nine cases occurred in men and 30 in 
women. Abscesses developed in 22 cases, and 
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of these 16 were incised and drained. The mor- 
tality in the cases with abscess formation was 
30.4 per cent compared with 22.2 per cent in 
those without abscess formation. 

In this series 28 cases developed postoper- 
atively while 31 occurred as primary infections 
or following various medical conditions. The 
mortality in the former group was 30 per cent 
and in the latter 20.6 per cent. The difference 
in these figures is large enough to be significant. 
The existence of concomitant surgical con- 
ditions of the gastrointestinal tract, kidney or 
pelvic organs serious enough to require oper- 
ative intervention probably accounts for the 
higher mortality. 

The treatment was symptomatic in all cases 
and in addition roentgen therapy was carried 
out in 1g cases. Unfortunately, the majority of 
the records fail to state the amount of roentgen 
radiation administered, so it is difficult to 
judge whether the dosage was adequate. How- 
ever, the mortality in the cases which received 
roentgen therapy was 21.0 per cent, while in 
those treated by other methods the mortality 
was 27.5 per cent. In two hospitals, 7 consecu- 
tive cases given roentgen treatment recovered. 
Thus there is demonstrated a decided advan- 
tage in prognosis in those cases treated with 
roentgen irradiation. A more prompt institu- 
tion of irradiation in several of the earlier cases 
in the group would probably have resulted in a 
further decrease in the mortality rate. The 
gross mortality rate of 25.4 per cent for the en- 
tire series, regardless of the type of treatment, 
is extraordinary in view of the much higher 
figures reported by other authors. They con- 
clude from a study of their $9 cases that (1) 
acute secondary parotitis is a rare but serious 
complication of major surgical operations and 
of debilitating illnesses; (2) the etiological 
mechanism is probably an ascending infection 
of Stenson’s duct at the time of generally 
lowered vitality of the patient; (3) radium 
treatment of parotitis reduced the mortality 
rate by about one-half, and (4) roentgen ther- 
apy has certain definite advantages over ra- 
dium treatment and is equally efficacious. 

The two concluding papers on the Friday 
afternoon program were: “Tuberculous and 
Non-tuberculous Pulmonary Infection and 
Their Relations” by Dr. Maurice F. McPhed- 
ran, Director of Research Department for Pul- 
monary Diseases, Germantown Dispensary and 
Hospital, and “A Multiplane Fluoroscope and 
Novel Type of Ceiling Suspension” by Dr. W. 
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Edward Chamberlain, Professor of Radiology, 
Temple University Medical School. 

The scientific program was resumed Satur- 
day morning at nine o’clock with a paper by 
Dr. David M. David, Professor of Genito-uri- 
nary Surgery, on “The Importance of Roent- 
gen Study of the Ureter.” In evaluating ureter- 
ograms, the importance of kinks is to be mini- 
mized. They are of moment only if obstructing 
as shown by ureterectasis above. Ureterecta- 
sis shown by reflex from a cystogram always 
means obstruction below the bladder. Both 
ureters should always be studied, as obstruc- 
tions are often bilateral. If obstruction is pres- 
ent on the sound side in a patient who is to 
have nephrectomy, this obstruction, however 
slight, must be treated. Slight obstructions may 
lead to grave trouble in after years. Cure of ure- 
teral obstruction may relieve symptoms even 
if stone is present in the kidney. Pyelouretero- 
grams made by injecting medium through 
nephrostomy tubes (“descending urograms’’) 
may be very valuable in diagnosis, prognosis 
and treatment. If pyoureter is present, ureter 
as well as kidney must be removed. Roentgeno- 
grams and specimens were shown from 18 illus- 
trative cases. 

The next paper was by Dr. Lewis C. Schef- 
fey, Associate Professor of Gynecology, Jeffer- 
son Medical College on “Changing Phases in 
the Treatment of Carcinoma of the Fundus 
Uteri.”” He believes that today most gynecolo- 
gists recognize the desirability of preliminary 
irradiation when treating carcinoma of the fun- 
dus. Whether complete hysterectomy follows 
depends upon the extent of the disease, the cell 
type, and the patient’s status as an operative 
risk. The plan followed in the Gynecologic De- 
partment, Jefferson Medical College Hospital, 
is as follows: Given a suspected case, 50 or 100 
mg. of radium is available at the time of diag- 
nostic curettage. Dependent upon the gross 
findings, one or both capsules are placed within 
the uterine cavity pending the study of rapidly 
prepared paraffin sections of the curettings. If 
cancer is present, the radium remains in situ 
for an optimum time; otherwise a limited dos- 
age, suitable for a benign lesion, is employed. 
Subsequent hysterectomy, if not contraindi- 
cated, is performed eight to ten weeks later. 
Otherwise further irradiation is relied upon. The 
danger of treating uterine bleeding with irradia- 
tion, without excluding carcinoma by diagnostic 
curettage, cannot be emphasized too forcefully. 
Statistical tables accompanied the presentation. 
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Dr. Bernard P. Widmann, Chief Radiologist, 
Philadelphia General Hospital, gave a talk on 
“Further Observations on the Use of Low Volt- 
age Roentgen Rays for Superficial Cancers of 
Wide and Deep Involvement.” A systematic 
procedure of fractional doses of lew voltage 
roentgen rays (130 kv.) was discussed. Clinical 
experience has shown the futility of attempting 
to plan treatment with any degree of mathe- 
matical precision except on the basis of lesions 
that were estimated to be shallow or presenting 
fungations in excess of 0.5 cm. elevation above 
the surrounding skin margin. A predetermined 
plan of treatment for a shallow or exuberant 
lesion is based on a total of 3,200 r and 4,800 
r respectively. The first treatment is given 
without filter (Soo r=1 s.£.p.). The second and 
third treatments are given with 1 mm. Al 
filter r=I s.£.D.). For simplicity the 
techniques for shallow or large fungating lesions 
are referred to as the 2-2-2 s.E.p. or the 3-3-3 
s.£.D. The surface areas range from 5 to 10 cm. 
in diameter. Three treatments are given in one 
week and every other day. Distances of 40, 30 
and 25 cm. with no filtration show little differ- 
ences in depth penetration. Approximately 
one-half the radiation is absorbed in the first 
centimeter of tissue. The depth dose at 3 cm. 
is 60 per cent and 40 per cent respectively for 
1 mm. Al and no filtration. While this tech- 
nique is applicable for the average skin cancer, 
it is specifically recommended for large inoper- 
able cancers which are for the most part hope- 
less, and the effect of the massive doses is al- 
most entirely palliative. The result is frequently 
equal to a free and wide cautery dissection. 
The treatment is well tolerated by very sick 
and aged individuals. It is economical, speedy 
and in some instances there is complete regres- 
sion with resultant so-called clinical cures. 

A paper by Dr. Hugo Roesler, Associate Pro- 
fessor of Roentgenology and Cardiologist in 
the Department of Medicine, Temple Univer- 
sity Medical School, was on “Correlation be- 
tween Anatomy and Roentgenology of the 
Cardiovascular System.” The heart has been 
dissected out either by opening the cardiac 
cavities in the traditional fashicn; this is par- 
ticularly helpful in the study of disease of the 
valves; or by carrying out horizontal sections 
such as used in the courses of anatomy and in 
particular for the study of the distribution of 
cardiac infarcts. Neither of these methods has 
been very helpful for the purpose of correlat- 
ing roentgenological with post-mortem find- 
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ings. A new method has been worked out which 
teaches a better understanding of the silhouette 
borders as well as of the inner topography. 

The heart and great vessels of patients who 
had been roentgenographed during life were 
removed after death and kept floating in for- 
malin for several days. Roentgenograms had 
been taken usually in several directions and 
this afforded an opportunity for an approxi- 
mately correct position of the specimen. The 
specimen was then placed corresponding to the 
anterior or to one of the two oblique anterior 
views, depending on which position promised 
the greatest amount of instruction. Longitudi- 
nal sections were then taken, i.e., sections 
which were parallel to the plane of the film. 
Three or four sections were thus obtained and 
then photographed from both sides. Thus, if 
the roentgenogram depicted the right anterior 
oblique view, the photographed specimens re- 
ferred to the right anterior and left posterior 
oblique views. 

Slides have been used in teaching students 
anatomy and pathology of the cardiovascular 
system as revealed roentgenographically. 

The next paper was by Dr. Thaddeus L. 
Montgomery, Associate Professor of Obstetrics, 
Jefferson Medical College, on “The Manage- 
ment of Obstetrical Hemcrrhage and the Réle 
of the Roentgen Ray.” 

The subject next presented was by Dr. 
Francis D. W. Lukens, Director of the George 
S. Cox Medical Research Institute, University 
of Pennsylvania on “The Differential Diagnosis 
of Adrenal Tumors.” The variation in the 
symptoms of adrenal cortical tumors was re- 
viewed in relation to 2 proved cases. The prob- 
lem of differential diagnosis with special refer- 
ence to roentgenologic studies was discussed 
according to the following outline (p. 470). 

The symptoms associated with adrenal tu- 
mors also occur in certain tumors of the pineal, 
pituitary, thymus and ovary. The importance 
of roentgenographic examinations in these con- 
ditions is apparent even from this brief list of 
studies, which includes the examination of local 
areas for tumor and the observation of the dif- 
fuse or generalized abnormalities such as de- 
calcification, metastasis, etc. Many of these 
symptoms and signs may be present when there 
is- no gross endocrine disease, a fact which 
emphasizes the need for good judgment in the 
management of these patients. 

“Perjirenal Air Injection for the Demonstra- 
tion of Adrenal Tumors” was the subject of a 
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talk given by Dr. George W. Chamberlin, As- 
sociate in Radiology, University of Pennsyl- 
vania. Thirteen female patients clinically sus- 
pected of endocrine dysfunction were studied 
by perirenal air injection. In 2 of these, a tumor 
of the adrenal was found and later proved at 
operation. The roentgen technique for exami- 
nation after the injection of air should consist 
of films made in the anteroposterior oblique 
and erect positions at definite intervals until 
satisfactory examination is obtained or until 
all the air is absorbed. Roentgenograms show 
the value of complete examination in the dif- 
ferential diagnosis of soft tissue tumors in the 
upper abdomen. Errors in technique are not 
uncommon and their recognition is important. 
Some cf the films presented showed free air in 
the peritoneal cavity and air in the perihepatic 
region and mediastinum. 

Following a short intermission, the program 
was resumed with a paper by Dr. Richard 
Manges Smith, Demonstrator of Roentgen- 
ology, Jefferson Medical College, on ‘The 
Roentgen Treatment of Fissured Nipples.” 

A talk on the “Treatment of Hemangioma” 
by Dr. William S. Newcomet, Director of the 
Radium Department, Jefferson Medical Col- 
lege, was illustrated by a large number of 
patients. They were presented in groups to il- 
lustrate some facts that are not accepted by 
the profession. 

Emphasis was placed on the following 
points: (1) Always to secure a careful history 
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and photographs; it is surprising to see how 
many other defects will be discovered and how 
the patient and friends will forget the original 
appearance. (2) Results of treatment can only 
be estimated after several years have elapsed. 
One group illustrated cases where large masses 
were found upon the face, and another group 
showed the masses upon the head; all the le- 
sions have disappeared with practically no 
scarring. Cases with lesions of the tongue were 
treated simply to control the bleeding. Cases 
depicting scarring, considerable deformity and 
recurrence of the tumor, which came with loss 
of function from previous operations, yielded 
easily to irradiation. 

A number of films were shown to illustrate 
bone changes from irradiation in contrast to 
those seen from the hemangioma. 

In conclusion, the axiom should be: irradi- 
ate first; operate only when necessary, for it 
must be remembered that at times marked ex- 
tension of the tumor may follow operative in- 
terference. 

The next paper was “Roentgenological As- 
pects of Lymphopathia Veneria” by Dr. Ar- 
thur Finkelstein, Acting Director of the X-ray- 
Radium Department, Graduate Hospital. 

A preliminary report was given by Dr. Leon 
Solis-Cohen, Director of the Department of 
Radiology, Memorial and Jewish Hospitals, 
and Dr. Samuel Levine, Associate in Radiology, 
Jewish Hospital, on the “Roentgen Treatment 
of Lobar and Bronchopneumonia in Adults and 
Children.” They stated that two objectives in 
irradiating pneumonia patients are (1) to de- 
press the fever for reasons of pathological phys- 
iology to moderate levels and (2) to promote 
and hasten autolysis or resolution in a consoli- 
dated lung. 

The theory, literature, and background were 
reviewed and confirmation given to 
Powell’s work. 

Treatment was given at the bedside and in 
the X-ray Department. The factors at the bed- 
side were 80 kv. (peak), 5 ma., 2 mm. Al, skin- 
target distance, 10 inches, 100 r to an anterior 
and pesterior field on each of two or three suc- 
cessive days. The factors in the department 
for children were 100 kv. (peak), 100 r, 2-3 mm. 
Al, anterior and posterior fields at one sitting, 
skin-target distance, 12 inches. The factors in 
the department for adults were 160-200 kv. 
(peak), 0.5 mm. Cu and 1 mm. Al, 165 r, an- 
terior or posterior field, repeated the next day. 

Temperature and leukocytosis are reduced, 
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and the patient subjectively improves. This is 
called the favorable syndrome, and treatment 
is stopped when it develops. It may develop 
after one treatment. A total of from 300 to 350 
r should suffice. 

Twenty-seven cases of lobar pneumonia and 
3 of bronchopneumonia have been treated to 
date, with a death rate of approximately 10 per 
cent. Bacteriemia, empyema, otitis media were 
not avoided or averted. In 4 cases the pneumon- 
ic process was aborted. Serum was given in only 
1 case. Early adequate treatment is essential, 
that is, within the first four days. Treatment 
in the department is preferred. A plea was made 
for others to use the treatment where serum is 


not obtainable or unavailable for the type of 


infection. All cases in adults were typed. It is 
also recommended as an adjuvant to serum 
treatment. 

The next paper was “Serum Phosphatase as 
an Aid in the Diagnosis of Metastatic Malig- 
nancy of the Liver” by Dr. Maurice M. Roth- 
man, Instructor in -Gastro-enterology, Gradu- 
ate School of Medicine, University of Pennsy]- 
vania, Dr. David R. Meranze, 
Laboratories, Mt. Sinai Hospital, and Dr. 
Theodore Meranze, Assistant Director of Lab- 
oratories, Mt. Sinai Hospital. No previously 
proposed test has proved useful in the specific 
diagnosis of cancer of the liver. The recently 
introduced serum phosphatase determination 
is believed to provide such a test. A series of 50 
cases of cancer were studied, of which 30 rep- 
resented proved cases involving the liver. In 
29 of these 30 cases, definitely elevated phos- 
phatase values were obtained; 1g of this group 
showed normal serum bilirubin values. The re- 
maining 20 were cases of cancer without liver 
or bone involvement. These showed normal 
serum phosphatase values—evidence that can- 
cer per se is not a sufficient cause for the eleva- 


tion of serum phosphatase. In the absence of 


jaundice and of other known causes for the 
elevation of the phosphatase value of sera and 
in the presence or suspicion of a malignant 
process the authors feel that an elevated serum 
phosphatase suggests the diagnosis of cancer 
of the liver. This test is therefore offered as an 
aid in the diagnosis of cancer of the liver. 

The next two papers on the program were 
“The Treatment of Carcinoma of the Breast by 
Interstitial Irradiation” by Dr. Roscoe W. 
Teahan, Medical Director, Jeanes Hospital, 
and “The Veins of the Sacrum in Relation to 
Metastatic Carcinoma from the Prostate” by 


3 Society Proceedings, Correspondence and News Items 


Director of 


471 


Dr. Oscar V. Batson, Professor of Anatomy, 
Graduate School cf Medicine, University of 
Pennsylvania. 

This concluded the scientific program and 
the meeting was adjourned. Washington, D.C. 
was chosen as the place of meeting in 1939 for 
the Conference of Eastern Radiologists. 


INTERNATIONAL CANCER 
CONGRESS 


The Third International Cancer Con- 
gress under the auspices of the Inter- 
national Union against Cancer will be held 
in the United States, September 11 to 16, 
1939, at Haddon Hall, Atlantic City, New 
Jersey. 

The President of the Congress is Profes- 
sor Francis Carter Wood, Director of the 
Institute of Cancer Research of Columbia 
University, New York City; Dr. Donald S. 
Childs of Syracuse, New York, is the 
Secretary-Treasurer; and Dr. A. L. Loomis 
Bell of Long Island College Hospital, 
Brooklyn, New York, is in charge of trans- 
portation and exhibits. 

The proposed sections are as follows: 
general research; biophysics; genetics; gen- 
eral pathology of cancer; surgery of cancer; 
roentgenological diagnosis of cancer; radio- 
therapy of cancer; statistics, and educa- 
tion. Further details concerning section 
chairmen, committees and other data will 
be announced later. 

The membership fee will be $15. All 
inquiries should be addressed to the Insti- 
tute of Cancer Research, 1145 Amsterdam 
Avenue, New York, N. Y. 


HICKEY MEMORIAL LECTURE 


The second annual Hickey Memorial 
Lecture was delivered in Detroit on Febru- 
ary 14, 1938, by Dr. George W. Holmes, 
Clinical Professor of Roentgenology, Har- 
vard University Medical School, Boston, 
his subject being ‘““Hemoptysis and the Place 
of the Roentgen Examination in its Diagno- 
sis.’ This lecture was established in 1937 
by the Detroit Roentgen Ray and Radium 
Society in honor of the late Dr. Preston 
M. Hickey, Professor of Roentgenology, 
University of Michigan Medical School. 
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THe THERAPY OF PuLMonary Tu- 
BERCULOsIS. By John Alexander, B.S., M.A., 
M.D., F.A.C.S., Professor of Surgery, Uni- 
versity of Michigan; Surgeon-in-Charge, Di- 
vision of Thoracic Surgery, Department cf 
Surgery, University of Michigan Hospital. 
Cloth. Price, $15.00. Pp. 705, with 367 illus- 
trations. Springfield, Illinois: Charles C 
Thomas, 1937. 


It is strange that a disease which has been 
known to exist for centuries, and which yearly 
takes many lives, should be viewed with such 
relative absence of alarm by large numbers of 
physicians. It is equally strange why, in the 
minds of many persons, tuberculosis, though a 
serious disorder, remains one in which too little 
thought is given to definite therapy, and in 
which the physicians feels that bed rest and 
mountain air are all that is necessary. 

If such perversion of thought is the result of 
ignorance of the existence of collapse therapy, 
then the publication of this fine work is most 
fortunate. If doubt remains as to the adequacy 
of collapse therapy measures to control pul- 
monary tuberculosis, then its publication is 
equally fortunate. 

The student of pulmonary disease will delight 
in spending long hours in reading this work. 
Those less familiar with the subject, but who 
seek knowledge of it, will be equally gratified 
by its clear style, the ease, and still thorough- 
ness, with which each angle of collapse therapy 
is presented. An interesting and extremely help- 
ful system of cross references within the text 
makes the oftentimes annoying process of find- 
ing in the index all the references to any cer- 
tain subject unnecessary. 

The detail with which the subject is covered 
is astounding. To one relatively familiar with 
the subject, such detail at times appears pedan- 
tic. However, the author has desired to present 
a work which, in covering the subject of col- 
lapse therapy, would be all inclusive. By so 
doing, he has performed a fine service, well 
done. 

The content is an accumulation of all that 
has been done in the field of collapse therapy 
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over many years. It starts with a résumé of the 
history of treatment and then passes on 
through its physiological and pathological as- 
pects to an excellent discussion of indications 
and active treatment. 

Of great interest to the reviewer was that 
section under choice of operation in which over 
one hundred pen and ink drawings with a brief 
explanatory text gives an outline of treatment 
which most excellently covers, in general, the 
whole field of treatment. It is difficult for one 
acquainted with the subject to find a case not 
covered in this group. It seems to me that this 
group alone is worth the price of the book. 

There have been numerous works on collapse 
therapy, but many have presented a mass of 
data leaving the bewildered reader, after long 
hours of reading, at last to solve the problem by 
himself. Alexander has discussed fully the views 
of others, and the evolution of modern thought 
in the treatment of pulmonary tuberculosis; 
and then from a long and large clinical experi- 
ence, scientifically approached, he condenses 
the material, and gives a clear, logical reason 
for the various methods used. It has always 
seemed to the reviewer that collapse therapy is 
a most logical procedure; he is sure that many 
more will feel so after study of this book. 

Pinner has given an excellent, clear, and con- 
cise explanation of the physiological and patho- 
logical aspects of collapse therapy. He has 
covered, in a small space, a large subject; still 
it is all there, and well done. 

Barnwell, in his chapters on pneumothorax, 
has done a fine work. He has stressed its values 
and its dangers. He has shown pneumothorax 
to be an extremely useful procedure, but one 
to be approached with knowledge and under- 
standing of the disease treated, and the prin- 
ciples which underlie treatment. 

As befits so fine a text, the book itself is at- 
tractively bound, and the printing, paper, and 
illustrations are extremely fine. 

Thus, at last comes a book which answers a 
great need, but it has not alone answered that 
need; it is a distinct contribution to all that 
is good and great in medical literature. It con- 
tains the experiences of many, molded into 
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shape by the authors’ knowledge, which like- 
wise has come through an active experience 
with collapse therapy. It has been carefully 
done; it should be carefully read. 
M, Tutte 
ANALES DEL CENTRO DE INVESTIGACIONES TISI- 
oLocicas. Edited by Professor Roque A. 
Izzo. The Year 1936. Paper. Pp. 526, with 
numerous illustrations. Buenos Aires: Pa- 
bellon “‘Las Provincias,” Hospital Torn, 1937 
This book, a collection of excellent papers 
from workers in the Institute of Professor Izzo, 
deserves the attention of those interested in 
tuberculosis and in the views of this prominent 
center in Buenos Aires. Since it is impossible to 
abstract the book without going into undue 
length, it is suggested that it be ccnsulted in 
the original, an easy task, because the excel- 
lence of the reproductions and the summaries in 
Spanish, English, German and French permit 
one to obtain the meat of each article with a 
minimum of effort. The whole makeup of the 
book leaves little to be desired. 
E. T. Leppy 


PRINCIPLES OF ROENTGENOLOGICAL INTERPRE- 
TATION. By L. R. Sante, M.D., Professor of 
Radiology, St. Louis University School of 
Medicine; Radiologist to St. Louis City Hos- 


pital and St. Mary’s Hospital, St. Louis. 
Cloth. Price, $5.50. Pp. 340, with 333 illus- 
trations. Ann Arbor, Michigan: Edwards 


Brothers, Inc., 1937: 


Only a few really good elementary books on 
diagnostic roentgenology have hitherto been 
available, and the professor of roentgenology 
in the medical school has usually been forced 
to indicate one of them as collateral reading 
and to outline a course of his own. Recognizing 
a need for a teaching text, Sante has produced 
one which has many advantages over its pred- 
ecessors. To be in line with demand for a low 
cost publication this book is “lithoprinted” in 
inexpensive style yet bound with board covers 
sufficient to preserve it for later reference and 
library use. 

As is natural in a work of this type, funda- 
mentals and usual cases are stressed and rare 
cases are left for more comprehensive reference 
works. Important phases of examination and 
diagnosis are printed in large type. Less im- 
portant and more rare conditions are described 
in smaller type so the student may readily dif- 
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ferentiate between them and not place undue 
emphasis on the minor subjects at the expense 
of the major. 

With few exceptions the author has illus- 
trated the text with simple drawings which 
clearly show the lesion in question without con- 
fusion of other shadows and free from poor de- 
tail usual in reproductions. With fundamentals 
in mind, the student will have little difficulty 
transferring his knowledge to a study of nega- 
tives. The method of diagrams lends itself well 
to the chapters on bone pathology, especially 
fractures, and little fault can be found with 
the diagnostic principles laid down. The auy 
thor’s statement that wood splints are prefer- 
able in fractures of the upper extremity will 
find opposition from users of plaster molds, and 
his opinion regarding lasting disability from 
non-bony union of transverse processes would 
be challenged by many traumatic surgeons of 
wide experience. 

Fractures, bone diseases, anomalies, tumors 
and arthritis are of such importance in an ele- 
mentary knowledge of roentgen diagnosis that 
they are properly given half the space in the 
volume. The chest and the gastrointestinal, 
biliary and urinary tracts share the second half 
with a chapter on special methods of procedure 
in diagnosis of diseases of sinuses, mastoids, 
central nervous system, etc. As would be ex- 
pected by one familiar with the author’s book 
on the chest and his other works, these subjects 
are all well covered. 

A feature of the book adding not a little to 
its value to the student is the quiz at the end 
of each chapter in which important points are 
emphasized. Many older roentgenologists not 
caring to study the text in detail would find 
profit in looking over these questions and en- 
deavoring to answer them. Numerous blank 
pages are provided on which additional notes 
or observations may be made. By preparing 
this very excellent volume Sante has done a real 
service to roentgenologists and especially to 
those interested in teaching and to those just 
entering upon the study of the speciality. 


E. WALTER HALL 


RADIOKYMOGRAPHIE DU COEUR ET DES VAIS- 
sEAUX. Par Emile Bordet et H. Fischgold. 
Paper. Price, 30 fr. Pp. 134, with 66 illustra- 
tions. Paris: Masson et Cie, 1937. 


This work is a product of two pupils of the 
great French cardiologist, the late Vaquez, at 
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the Pitié in Paris. In the introduction they 
point out the advantages and limitations of the 
teleroentgenogram, fluoroscopy, and cineroent- 
genography and indicate the additional help 
which roentgen kymography as developed by 
Stumpf may give. They believe kymography is 
not only a method of physiological research, 
but of practical clinical value as well. 

The principle of roentgen kymography is 
ascribed to Sabath and its use to Gétt and 
Rosenthal in 1912. Stumpf is given full credit 
for his contribution of the multiple slit tech- 
nique (1928) which gave so much impetus and 
value to kymographic studies. The further de- 
velopments of the kymoscope and the denso- 
graph are described as is Stumpf’s monograph. 

A number of chapters is devoted to the find- 
ings in the normal heart, emphasis being 
placed on the value of the kymograph in sep- 
arating the various chambers of the heart as 
they appear on the left contour and in offering 
a precise basis for cardiac mensuration. The 
authors find the normal amplitude of the pulsa- 
tion of the left ventricle to lie between 3 and 6 
mm. While the great variation of the curves 
among normal individuals is admitted, the 
curves for one individual are regarded as re- 
markably characteristic and constant under the 
same physiological conditions. The four main 
physiological conditions which may modify 
the curves are (1) respiration, (2) the position 
of the individual, i.e., whether erect or prone, 
(3) air in the stomach, (4) the rate of the heart 
beat. 

The kymogram reveals motion of the heart 
contour accurately only when the motion is 
parallel to the grids. Motions occurring at 
angles to the horizontal are distorted as the 
angle increases. Only phenomena of a duration 
in excess of 1/100 or even 1/30 of a second are 
recorded. The movements of the auricle are 
not always pure, often being complicated by 
movements of the pulmonary artery and other 
neighboring organs. Stumpf found the curves 
in this region totally illegible in about one- 
third of the cases. The curves on the right side 
of the heart are far from having as regular an 
appearance and as clear an interpretation as 
those on the left border. The aortic pulsation 
is the most definite of all and this forms a 
proper basis for reading the curves in other por- 
tions of the kymogram. Its motions are, of 
course, contrary to those of the ventricle. The 
aortic curve is due in large part to a shift in the 
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position of the aorta and only in small degree 
to the actual distention of the aorta. 

Pathological changes manifest themselves in 
the contour of the image as a whole as well as 
in peculiarities of the pulsation curves. The 
pulsation curves are studied in regard to (1) 
their duration and amplitude, (2) the height 
and rhythm of the systoles, (3) the depth and 
intervals of diastoles. The point G which is 
the junction of the auricular and ventricular 
segments on the left border is readily deter- 
mined, and this may be of value as it occupies 
a low position in mitral disease and a high posi- 
tion in lesions producing a strain primarily on 
the left ventricle. The authors believe that al- 
terations of the curves in the different valvular 
and mechanical lesions only serve to confirm 
and supplement a diagnosis already made by 
auscultation and other methods. The curves are 
of more value in giving evidence of functional 
insufficiency of the heart muscle. 

In insufficiency of the left ventricle, an in- 
creased amplitude of the pulsation indicates a 
stage of active dilatation and does not represent 
permanent myocardial damage. On the other 
hand, a diminution of the amplitude signifies 
a passive progressive dilatation. An M-shaped 
curve is described as a frequent but not in- 
variable or conclusive finding in cases of 
hypertension with myocardial failure. 

The finer details of rhythm and propagation 
of the wave of contractility are best studied by 
the electrocardiogram. The kymogram is help- 
ful in giving information not strictly chrono- 
logical but more regarding the tonicity and 
contractility of the cardiac fibers. 

Schilling was the first author to describe the 
kymographic picture of an infarct of the myo- 
cardium. The pulsations in the infarcted area 
are much diminished or may be actually re- 
versed, that is there may be an expansile 
movement in the affected area during the sys- 
tolic contraction of the healthy muscle. 

In pericarditis the pericardial effusion ob- 
scures the pulsations of the heart but the pul- 
sations of the aorta persist intact. If there is 
also dilatation of the heart the pulsations will 
be equally feeble in the heart and great vessels. 
In adhesive pericarditis, even with extensive 
calcification, there may be no alteration in the 
pulsation and movement of the heart (Codet 
and Bonte). 

The kymogram may give valuable informa- 
tion regarding the exact location of foreign 


VoL. 39, No. 
bodies in the region of the heart inasmuch as 
the character of their motion indicates whether 
they lie within the heart cavity, intramurally, 
or in the lung. 

As stated above, the aortic curves on the ky- 
mogram represent for the most part a move- 
ment of the whole vessel rather than a disten- 
tion due to the wave of passing blood. An in- 
creased amplitude of excursion is seen in emo- 
tional states and in cardiovascular erethism. 
In such cases there is a similar exaggeration of 
the ventricular excursions. The aortic pulsa- 
tion is affected by the rigidity of neighboring 
structures and by the rigidity of the aortic wall 
as well as by differences in the pulse pressure. 
In reaching a diagnosis the density, tortuosity, 
and caliber of the aortic shadow must be con- 
sidered as well as the amplitude of the pulsa- 
tions. In the differentiation of aortic aneurysms 
from mediastinal tumors, kymography offers 
supplementary but not conclusive informa- 
tion. The absence or presence of a pulsation is 
not a reliable diagnostic point. The value of 
kymography lies more in the ability to dis- 
tinguish various contours and relate them to 
recognizable structures. An increased ampli- 
tude of the pulsation in the region of the pul- 
monary artery may indicate insufficiency of the 
pulmonic valves, mitral stenosis, adhesive peri- 
carditis, congenital lesions or chronic pulmo- 
nary emphysema as well as primary lesions of 
the pulmonary artery. 

Following the chapters on the clinical appli- 
cations of kymography are four chapters deal- 
ing with the more strictly physiological prob- 
lems of cardiovascular dynamics. The kymo- 
graphic findings in the Valsalva experiment, on 
compression of the carotid sinus, and during 
exercise are described and illustrated. 

This volume may be recommended as a 
sound and conservative estimate of the present 
status of cardiovascular kymography. 

A, Evans, Jr. 

DIAGNOSIS TREATMENT 
OF THE DISEASES OF THE COLON AND ReEc- 
tuM. By Gottwald Schwarz, M.D., Professor 
University of Vienna; Head X-Ray Depart- 
ment, Kaiserin Elizabeth Hospital, Vienna; 
Jacques Goldberger, M.D., Consulting Phy- 
sician, Carlsbad; and Charles Crocker, M.D., 
New York. Cloth. Price, $10.50. Pp. 540, 
with 246 illustrations and g colored plates. 
New York: Paul B. Hoeber, Inc., 1937. 


AND NON-OPERATIVE 
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The method of compilation utilized in this 
volume approaches an ideal which should be 
adopted by more authors of textbooks. The 
material is collected from medical centers of 
note in Austria, Belgium, Egypt, England and 
America, and an attempt is made to correlate 
the information obtained from these widely 
scattered locations into a simple, readable, well- 
organized book which impresses the reader 
with its completeness. American writers are 
quoted freely and many of their names appear 
in a very comprehensive bibliography taken 
from the world’s literature. 

The treatise is divided into the following 
parts: anatomy, physiology and pharmacol- 
ology, physical examination, proctosigmoidos- 
copy, laboratory examination of the feces, 
diagnosis by roentgen ray, general methods of 
treatment, diagnosis and treatment of diseases 
of the colon, and diagnosis and treatment of 
the diseases of the anus and rectum. Methods 
of rectal examination are described in detail 
and virtues of the authors’ “deplicoptic” 
proctosigmoidoscope are extolled. This instru- 
ment has a very small caliber, is equipped with 
a removal cptical and illuminating system and 
allows the injection of air or water into the 
bowel. The section devoted to roentgen studies 
of the colon with the aid of the contrast enema 
covers 135 pages of the book. The method is 
called irrigoscopy and in many places the 
terminology becomes a bit unfamiliar to the 
American reader. However, the reproductions 
of roentgenograms are unusually good and 
their perfection indicates the use of an excellent 
roentgenographic technique. Both physiologi- 
cal and pathological conditions are considered 
and little can be said in a critical way other 
than to express some regret over the small 
amount of space devoted to the use of the 
double contrast enema which has become so 
popular in this country. In many instances 
short case histories are used to emphasize the 
value of the roentgenographic findings. 

In the clinical sections many tables sum- 
marizing signs, symptoms and findings should 
be of the utmost value to the student interested 
in the differential diagnosis of colonic diseases. 
The reviewer, who is not a gastroenterologist, 
is in no way competent to discuss the thera- 
peutic suggestions which appear in great pro- 
fusion and seem quite comprehensive. Al- 
though all of the illustrations are of excellent 
quality a series of nine colored plates portray- 


ing the proctoscopic appearances of the rectal 
walls in 36 different abnormal conditions con- 
stitutes the most striking feature of the book. 
The color values are very accurate and no bet- 
ter introduction to the diagnostic use of the 
proctoscope can be imagined. 

The volume contains little that is new. A 
well-illustrated chapter on radiation injuries, 
their treatment and prevention would have 
doubled its value for radiologists. However, it 
is one of the best available standard textbooks 
on diseases of the large bowel and it can be 
freely recommended to the roentgenologist in- 
terested in the gastrointestinal tract. 

CuHarces L. Martin 


THe THERAPEUTIC ProBLem IN Bowe. 
strRuUCTIONS: A PHYSIOLOGICAL AND CLINI- 
cAL ConsIDERATION. By Owen H. Wangen- 
steen, B.A., M.D., Ph.D., Professor of Sur- 
gery of the University of Minnesota and 
Surgeon-in-Chief of the University of Min- 
nesota Hospital. Cloth. Price, $6.00. Pp. 
360, with go illustrations. Springfield, Illi- 
nois; Charles C Thomas, 1937. 

This publication on the problem of bowel 
obstruction is the clearest and most lucid one 
that has appeared in the field cf general sur- 
gery. 

The book is divided into three parts. The 
first is an essay written from observation of ex- 
perimental investigation on the subject and 
which was awarded the Samuel D. Gross Prize. 
This endeavors to explain the factors involved 
in distention, viz., gas content of the bowel, 
manifestations of distention upon the bowel 
wall and the factor played by absorption. The 
diagnesis of bowel obstruction is taken up, 
with a plea for identification of both type and 
location. The rationale of treatment is then dis- 
cussed based upon the previously laid down 
observations. 

In Part II the general considerations of the 
problem are discussed. Diagnostic procedures 
and the common types of obstruction are dealt 
with. 

In Part III special types of obstruction are 
taken up and diagnosis and treatment indi- 
cated. 

The work is most thorough in its content and 
every source of literature has been covered in 
its preparation. It represents an exhaustive 
study of the subject. 

In many parts of the book a plea is made for 
better recognition of bowel obstruction through 
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the use of the roentgen ray. The various tech- 
niques are explained with their rationale and 
should add greatly to our better knowledge and 
recognition of bowel obstruction and the type 
we are dealing with in the individual case. 

The book is one that should be a “‘must”’ in 
every physician’s library. The roentgenologist 
as well as the surgeon can extract much valu- 
able information from it for his own use. Also 
it should be read by every internist for it al- 
lows him to cbserve the development of the 
condition and the necessity for early recogni- 
tion of it and the institution of rational treat- 
ment. 

The author has prepared a text which is 
easily read; the type is large and the whole 
makeup of the book is excellent, conducive to 
enjoyable reading. 

B. FENECH 


CHEMISTRY OF THE Brain. By Irvine H. Page, 
A.B. (Chem.), M.D., Hospital of the Recke- 
feller Institute for Medical Research, New 
York. Cloth. Price, $7.50. Pp. 444. Spring- 
field, Illinois: Charles C Thomas, 1937. 
The author has ccllected in one volume 

practically all of importance that is known 
concerning the chemistry of the brain. This 
neglected branch of chemistry has only re- 
cently begun to be reopened and reinvestigated. 
The earliest careful work in the field is justly 
credited to John Lewis William Thudichum, 
M.D., F.R.C.P., who in 1884 published a clas- 
sic work entitled “Chemical Constitution of 
the Brain.” Following a brief historical intro- 
duction, the book proceeds to a systematic re- 
view of the chemistry and metabolism of the 
brain. 

The sterols are considered in a separate chap- 
ter. Certain observations have been made indi- 
cating that sterol metabolism is altered in some 
diseases of the central nervous system. Phos- 
phatids constitute a large part of the brain 
lipids. They are both water and organic sol- 
vents, are easily split by enzymes, are highly 
unsaturated and intimately associated with 
intermediary lipid metabolism. The exact rdle 
of the phosphatids in the body and brain 
economy is not known. However, some inter- 
esting facts are available. Loss of large quanti- 
ties of phosphatid from the brain occurs in gen- 
eral paralysis, brain injury and hemorrhage. 
Furthermore, lipid metabolism is abnormal in 
xanthomatosis (Hand-Christian-Schiiller’s syn- 
drome), Niemann-Pick’s disease and Tay- 
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Sachs’ amaurotic family idiocy. In Niemann- 
Pick’s disease the chief lipid deposited is 
phosphatid (lecithin, cephalin or sphingomye- 
lin), whereas in Gaucher’s disease (spleno- 
hepatomegaly) kerasin is the lipid deposited 
in excess. 

Separate chapters are devoted to Fatty Acid 
Metabolism, Carbohydrate Metabclism, Ni- 
trogenous Metabolism, Electrolytes and Gases 
in the Brain, Physical Chemistry and Enzymes 
of the Brain. 

To date 21 enzymes have been found in brain 
tissue. Although a little is known of the action 
of each of these, too little is known of their 
relation to disease processes of the body or the 
brain. For example indophenol oxidase is found 
reduced in quantity in the cerebral tissue in 
cases of amaurotic family idiocy. 

An excellent chapter is devoted to Compara- 
tive and Developmental Neurochemistry. Some 
evidence is given of the chemical differentia- 
tion of the brain during growth. Further re- 
search in this field may give us valuable knowl- 
edge of the chemical nature of the brain in 
hereditary mental disease. 

Additional chapters are devoted to the 
Metabolism of Brain Tissue; Pathological 
Gaseous Metabolism; and Diet, Vitamins and 
Degeneration of the Nervous System. 

A special chapter by Dr. J. H. Quastel from 
the Biochemical Laboratory of the Cardiff City 
Mental Hospital, Wales, is devoted to Oxida- 
tions in the Brain. This is a careful review of 
the metabolism of brain tissue and the specific 
effects of certain drugs and narcotics on the 
metabolism of the brain. 

In a final chapter Page considers the problem 
of the Brain and Thought. 

This book is a welcome evidence of a new 
method of investigating and fathoming some 
of the problems of nervous and mental dis- 
ease. It is stimulating, very well written, care- 
fully arranged, and filled with facts valuable to 
the physiologist, the biologist, the biochemist, 
the neurologist and the psychiatrist. 

S. Wortis 


Attercy: Irs Pracricat By 
J. A. Rudolph, M.D., Associate Clinician in 
Charge to the Department of Allergy, Mt. 
Sinai Hospital; Consultant in Allergy, Cleve- 
land Y.M.C.A. Cloth. Price, $3.00. Pp. 224. 
Philadelphia: Dorrance & Co., 1037. 

The rapidly advancing branches of medical 
science are creating a definite need for compact, 
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informative texts which will give students and 
other interested persons—not qualified special- 
ists—a useful background and an appraisal of 
inherent values. This handy volume, it is said, 
“is based entirely on questions asked by physi- 
cians, students of medicine, nurses and other 
professional groups interested in allergy.” Care- 
ful inspection of its content reveals the thor- 
ough familiarity of the author with the practi- 
cal developments of his subject. His text is one 
which will be exceedingly useful to those for 
whom it was written. 

When an author is engaged in planning so 
abbreviated a manual as this, his greatest task 
is of course that of selection—ergo, of elimina- 
tion. In such matters the judgment of no two 
allergists would ever be the same. The fact, 
therefore, that this reviewer wonders why the 
history of allergy brings conspicuously to the 
attention of the author only the names cf Theo- 
bald Smith, von Pirquet, Meltzer and Schloss, 
is not important. In the second chapter, “A 
Glossary of Certain Terms Used in Allergy,” 
there are, in this reviewer’s opinion, definitely 
erroneous statements which cannot be so lightly 
passed over. In the first paragraph of this chap- 
ter, the author states in explaining the need for 
accurate definitions: “Physicians will speak of 
‘allergy,’ ‘anaphylaxis,’ ‘atopy,’ ‘sensitization,’ 
etc. often without regard for the exact mean- 
ings of these words. Since careless use of words 
usually means careless thinking, it is essential 
... to grasp clearly the exact meanings of the 
words in the allergist’s vocabulary.” In spite 
of his recognition of this fundamental truth, 
his definitions of Active Sensitization and of 
Passive Sensitization are not in accordance with 
the facts of experimental procedure. Sensitiza- 
tion is due to the frst dose of antigen or serum, 
respectively—the second, or “shocking” dose 
has no part in the sensitizing process. Further- 
more, it would be easy to quarrel with his def- 
initions of other words, such as allergy, ana- 
phylaxis, atopy and hypersensitiveness. It is 
true that the exact connotation in the case of 
each of these terms is a subject of discussion 
and difference of opinion. This is true to so 
great an extent that to be completely lucid one 
must refer to the history and derivation of the 
words and to the episode or train of thought 
leading to their construction, in any such trea- 
tise as this. In his final chapter, which deals 
with the “Immunology of Allergy,” the au- 
thor goes far in clearing up the confusion per- 
mitted by his definitions. Following closely the 
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classification of Coca, he separates, in a suc- 
cinct and brief discussion, the various mani- 
festations of changed reactivity in a way that 
would much improve the definitions of his 
second chapter. 

It is unfortunate that these faults, so trivial 
in many ways, should mar the general excel- 
lence of the more practical phases of his treat- 
ment of the subject of allergy. 

The remainder of Part I deals with classi- 
fication, pathology, diagnosis, preparation of 
extracts and ends with an invaluable chapter 
on the common allergens. 

Part II is the section of the book which will 
be most likely to attract the general practi- 
tioner. Here he will find the practical phases of 
the common clinical varieties of allergy con- 
sidered in a systematic and effective manner. 
Symptoms and their treatment and causes of 
failure in treatment are discussed so as to af- 
ford a solid groundwork for the beginner or 
student. 

There is an excellent bibliography citing 
references from the early days of Bostock 
(1819) and Blackley (1873) up to 1934. The 
work is well indexed. 

A. Parker HircHEeNs 
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PROTECTION DURING GASTROINTESTINAL 
ROENTGENOSCOPY 


A FIXED AMANUAL PALPATION DEVICE 
By JESSE DONALD STARK, A.B., M.D. 


NEW YORK CITY 


HE indications for palpation during 

gastrointestinal roentgenoscopy are 
well known. Carman‘ has stated that pal- 
patory manipulation is a very essential 
part of the roentgenoscopic procedure and 
should never be omitted. In addition to 
the routine examination of mucosal relief 
and the facilitation in filling the cardiac 
end of the stomach by upward pressure on 
the pars media, I have found palpation or 
pressure most necessary in those cases 
where spastic phenomena, especially in the 
region of the pylorus, make it difficult for 
the duodenal cap to be outlined. To chance 
delay by too long a wait for relaxation is 
inconvenient in a busy clinic; prolonged 
manual palpation is a hazard. Exposure of 
the hands during roentgenoscopy resulted 
in the first casualties among the pioneers 
in roentgenology.* Leaded rubber gloves 
should always be used, but their very na- 
ture, i.e., the amount of lead required for 
protection, results in opacity which ob- 
scures the fine details in the examined part. 
The weight of a sufficiently protective 
glove causes clumsiness and prevents ease 
in palpation. Leddy, Cilley and Kirklin® 
state that Carman abandoned the use of 
lead rubber gloves in 1918, as he thought 
plain buckskin gloves were sufficient pro- 
tection against radiation. In spite of the 
fact that three physicians at that Clinic 
have used only ordinary leather gloves on 
their palpating hands and have through 
the judicious use of small beams and shield- 
ing by the screen received no known ill- 
effects, the above authors conclude em- 
phatically that roentgenologists should con- 


tinue to observe the recommendations of 
the International Safety Committee. Reh- 
fuss* has reviewed the various methods 
that have been used for palpation. He notes 
the use of the “distinctor” in Europe in 
1917. This is the large, angulated, wooden 
spoon which is held in the hand of the oper- 
ator not exposed to the screen. Assmann!” 
has also mentioned this Holzknecht spoon 
or “‘distinctor’’ which has been used since 
the early days of roentgenoscopy but has 
been abandoned of late due to its unwieldi- 
ness. Even when used, lead gloves are worn, 
thus increasing the awkwardness. Holmes 
and Ruggles’ suggest a variation of this 
spoon in a device which consists of a flat 
board with a rounded tip outlined by a lead 
wire, carrying a protective shield of lead 
into which the hand fits. Finally, Rehfuss 
suggests that for compression a certain 
amount of diffuse pressure may be obtained 
by the use of the two handles on either side 
of the screen. This method, however, can- 
not direct localized pressure. 

After a consideration of the above fac- 
tors, | have devised a spoon which can be 
substituted for direct manual pressure and 
is fixed on the screen to allow free use of 
both hands for manipulation of the screen, 
diaphragm and for handing the opaque 
solution to the patient if no assistant is 
available. It is not necessary to place either 
hand in the beam of radiation and protec- 
tion is therefore increased. A vertical bar 
is attached at both ends, either by remov- 
able clamps or permanently by screws, to 
the combined grid and screen, the bar being 
placed at the point of the greatest depth 
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of the arc of the curved grid. Attached to 
the center of this bar is a short projecting 
arm with a spoon upon its distal end, point- 
ing toward the patient (Fig. 1). The over- 
all distance of the palpating arm and the 
spoon is 5 cm. This distance was chosen 
from the information compiled by Cilley, 
Leddy and Kirklin,’ who found that this 
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Fic. 1. Plan for the device. 


was the average compression distance re- 
quired to depress the abdominal wall in 
order to produce visualization of the muco- 
sal relief of the stomach. They found that 
8 cm. was required in a large obese man, 
3-5 cm. in a small thin woman and 4-6 cm. 
in the majority of cases. Since more than 
half of their patients required 5 cm., | 
chose this length for the arm in order not 
to lose too much detail on the screen. The 
vertical bar for attachment is only 0.9 cm. 
thick and is inconsequential in increasing 
the distance. Many materials were tried in 
fashioning this device, but balsa wood was 
chosen as it is almost completely radio- 
lucent. Its density is 0.096 and its equiva- 
lent to 1 mm. lead only 0.0001. In spite of 
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Fic. 2. The amanual spoon is fixed behind the center 
of the screen and is thus automatically centered 
in the diaphragmed beam. 


its light weight, it is sufficiently tensile for 
the purpose. The actual spoon is § cm. in 
diameter, 1.8 cm. thick and is partially 
rounded. During daily use, the examined 
patients have not found it more uncom- 
fortable than the lead-gloved hand. It is to 
be noted that, by its placement, the spoon 
is fixed at the center of the screen and 
therefore always at the center of the beam, 
no matter how small the diaphragmed 
areas may be (Fig. 2). An opaque ring in 
the spoon has been purposely avoided, so 


Fic. 3. The amanual spoon attached to the screen 


and grid. 
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that no visual interference may be en- 
countered during screening. When palpa- 
tion is desired, the operator merely 
presses on the handles of the roentgeno- 
scopic screen. As the spoon moves auto- 
matically with the screen (Fig. 3), pressure 
is centrally exerted in any direction de- 
sired. While doing so, the screen-tube dis- 
tance is not increased by the admission of 
a gloved hand and detail is not lost. The 
results of pressure on any examined part 
may be clearly seen without the interposi- 
tion of an opaque glove, yet protection is 
assured. 

The advantages of palpation with this 
fixed device are: (1) The use of a large, 
detached, unwieldy spoon is obviated. (2) 
Both hands are free for the manipulation of 
the screen, etc. (3) The exposure to radia- 
tion of a palpating hand is totally removed. 
(4) The central fixation of the amanual 
spoon presents it in constant focus within 
the diaphragmed area, no matter how 
small, or in what direction the screen is 
moved. (5) The spoon is radiolucent and 
does not obscure detail. (6) The device is 
simply constructed and is inexpensive. 


Jesse Donald Stark 
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A PROTECTIVE DENTAL PLATE TO PREVENT UNDE- 
SIRED RADIUM REACTIONS OF STRUCTURES 
ADJACENT TO THE TREATED AREA* 


By MAURICE SULLIVAN, M.D., 


and THEODORE 


LIBERATORE, D.D.S. 


CLEVELAND, OHIO 


LMOST invariably, after the implan- 
tation of radium platinum needles for 
carcinoma of the lower lip, severe radium 
reaction of the tip of the tongue, the gin- 
givae, and the upper lip occurs. Such reac- 
tions, “mucositis,” are painful and heal 
slowly. To overcome this disagreeable com- 
plication of an otherwise splendid method, 
there is suggested a protective plate which 
shields the adjacent structures from the 
effects of radiation. In some cases with the 
use of the plate, complete protection is ob- 
tained, while in others, only a negligible 
amount of reaction is remarked. The plate 
is comfortable, fits over teeth, if present, 
and is worn night and day. It is taken out 
only during mealtime and for oral hygiene. 
It consists of an appliance into which has 


been incorporated a piece of lead 2 mm. 
thick. First, an impression of the patient’s 
lower jaw is taken, and a stone model is 
made which represents a positive reproduc- 
tion of the teeth and surrounding tissues. 
On this model is constructed a vulcanized 
rubber denture. A curved sheet of lead is 
faced on the anterior portion. The width, 
length and shape of the piece of lead de- 
pend on the location and size of the tumor. 
The lead is covered over with the com- 
pound and thus the metal is entirely in 
sulated. In addition to the protective inter- 
position of the lead the pushing forward of 
the lip by the bulk of the appliance in- 
creases the distance between the radium 
implanted in the lip and adjacent struc- 
tures where radiation is not desired. 


Fic. 


1. The appliance in place. Radium needles in lip. 


Fic. 2. Showing mucositis of tumor. No reaction on 


tongue or upper lip. 


* From the Department of Dermatology and Syphilology, Cleveland City Hospital, and the School of Dentistry, Western Reserve 


University, Cleveland, Ohio. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 
WoopHALL, Barnes, and Seeps, Asa E. Cra- 
nial venous sinuses; correlation between skull 
markings and roentgenograms of the occipi- 

tal bone. Arch. Surg., Nov., 1936, 33, 867 

A preliminary study of 100 consecutive 
routine roentgenograms of the occipital bones 
of normal persons, taken in the anteroposterior 
projection plane, has demonstrated relative dif- 
ferences and variations in the size of the bony 
markings of the lateral sinuses that closely cor- 
respond to the anatomic observations pre- 
viously reported. 

This normal standard of variation, appraised 
by roentgenographic. study, is of clinical value 
in determining the significance of irregularities 
obtained by the Queckenstedt test and in de- 
termining dynamics of the venous return from 
the brain in the presence of thrombosis of the 
lateral sinus or of the jugular vein.—ZL. H. 
Osmond. 


LeEonarD T. Chronic subdural hema- 

toma. Arch. Surg., April, 1936, 32, 688 

Chronic subdural hematoma, reactive or 
traumatic in type, frequently produces very 
few localizing signs. The three most important 
points in diagnosis are: (1) the history of in- 
jury; (2) headache, and (3) choked discs. How- 
ever, the condition may exist in the absence 
of any or all of these signs. In this series of 16 
cases, the shortest latent interval was six days 
and the longest three years. 

Ventriculography or exploratory perforator 
openings are very often necessary to make the 
diagnosis. 

The surgical treatment of chronic subdural 
hematoma offers a good prognosis. However, 
the prognosis is vastly better if the patient 
comes to the hospital before the development 
of symptoms of marked cerebral compression. 
The question of the best surgical approach is 
not definitely settled. The author prefers the 
reflection of an osteoplastic flap if the patient 
is in good condition, and washing out of the 
contents of the sac through two openings, if 
the patient is in coma.—L. H. Osmond. 


708. 


FISCHEL, Eucenio. fattori determinanti nella 
patogenesi della epilessia genuina accertati 
col metodo radiologico. (The determining 
factors in the pathogenesis of genuine epi- 
lepsy as shown by roentgen methods.) Arch. 
di radiol., Sept.—Dec., 1936, 72, 329-335. 
It is no longer considered justifiable to use 

the terms essential or genuine epilepsy, because 

the attack of epilepsy is almost always a late 
manifestation of some organic change at some 
period in life, sometimes in intrauterine life. 

The sequels of these injuries can be detected 

in the great majority cf cases by roentgen ex- 

amination. Roentgen examination of the skull 
should never be neglected, particularly in cases 
in which a careful history does not show signs of 
any injury that might have caused the epilepsy. 

Strict collaboration between the pathological 
anatomist and the roentgenologist is necessary 
in this field to show the importance of the 
changes discovered by roentgen examination in 
the tables of the skull bones, the meninges and 
the bones at the base of the skull, and also to 
determine to what extent inflammations of the 
brain and meninges in fetal life may cause the 
changes seen in the adult in the form of mal- 
formations of the skull, thickening or calcifica- 
tion of the meninges, premature synostoses, etc. 

The changes in size and shape of the sella 
turcica which are seen so frequently in epilepsy 
may cause a disturbance of function of the 
hypophysis resulting in endocrine disequilib- 
rium. Endocrine preparations are indicated in 
the treatment of epilepsy for the purposes of 
correcting excess or defect in the function of 
the hypophysis.— Audrey G. Morgan. 


NECK AND CHEST 


Doic, A. T., and McLaucuutin, A. I. G. X ray 
appearances of the lungs of electric arc 
welders. Lancet, April 4, 1936, 7, 771-775. 
Attention is being directed to the acute pul- 

monary condition which may occur in welders 
as the result of their occupation. Metal fume 
fever and poisoning by nitrous fumes have been 
described in men working with the electric arc 
and oxy-acetylene torch. These transient mal- 
adies are characterized mainly by malaise, 
pyrexia and shivering attacks. 
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Chronic pulmonary lesions directly associ- 
ated with these occupations have not been re- 
corded previously. The author reports the 
clinical and roentgen findings in 16 electric arc 
welders. All are apparently well and working. 

All presented pulmonary changes. During 
welding, dense fumes rise continuously and un- 
less protective measures are adopted the fumes 
are inhaled. The electrodes are made of a core 
of metal and an outer covering containing the 
flux. The fumes consist of the volatilized flux, 
usually sodium silicate or asbestos, fine par- 
ticles of iron oxides, nitrogen peroxide and 
ozone. 

The roentgen examinations of the lungs pre- 
sented a diffuse bilateral mottling not unlike 
that seen in silicosis. The author considers the 
asbestos contained in the flux as possibly pro- 
ducing the pulmonary changes but points out 
the lack of similarity between the roentgen 
picture of asbestosis and the appearances found 
in the welders.—P. ¥. Hodes. 


Birke.o, C. C., and Kasper, J. A. The circu- 
lar lesion of pulmonary tuberculosis. Radio/- 
ogy, Feb., 1937, 28, 157-161. 


The authors make three groups of the 60 
pulmonary cases having circular solid lesions in 
the lung fields. The first group includes those 
found to develop from diffuse infiltration. These 
lesions tend to become smaller and many times 
there are additional tuberculous foci present. 
The second group includes those lesions which 
are definitely circular when first discovered. 
They tend to remain stationary for months and 
years. They may excavate and cause a general 
spread of the disease. The third group includes 
the receding stage of childhood type of infiltra- 
tion. These lesions recede without collapse 


therapy.— 7. H. Harris. 


Pierro. Sulla sifilide polmonare. (Syph- 
ilis of the lungs.) Arch. di radiol., Sept.—Dec., 
1936, 72, 279-328. 

The author describes and illustrates with 
roentgenograms 4 cases of gummatous syphilis 
of the lungs. He calls attention to the difficulty 
of diagnosis of syphilis of the lung both clini- 
cally and roentgenologically. In the slow course 
of gummatous syphilis there is a first stage in 
which there are only three symptoms: cough, 
with or without expectoration, fever and pain. 
There is a second stage in which the physical 
signs resemble those of neoplasm and a third 
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stage in which the clinical syndrome is that of 
cavity. 

Syphilis of the Jung is by no means as rare 
as is generally supposed. 

Gummatous syphilis gives rather character- 
istic rounded shadows from the size of a pea 
to that of an orange. Other signs that have 
some evidential value are the site, in the middle 
and lower right lobes and the parahilar region, 
and the presence of stellate perihilar and peri- 
bronchial stripes. Even these, however, are 
found in cther conditions and differential diag- 
nosis is quite difficult. In the author’s cases the 
possibility of tuberculosis was discussed. 

Diagnosis is still more difficult in chronic 
syphilitic bronchitis with its diffuse granuloma- 
tous infiltration and tendency to sclerosis and 
its slow course. Diagnosis at as early a stage as 
possible is extremely important as anti-syphi- 
litic treatment is promptly effective and any 
other form of treatment is of course worse than 
useless. Physicians should therefore bear in 
mind the fact that syphilis of the lungs is by 
no means rare and use every device of clinical 
and roentgen examination in the effort to make 
a differential diagnosis.—Audrey G. Morgan. 


Scott, WENDELL G., Moore, SHERWOOD, and 
McCorpock, Howarp A. Roentgen kymo- 
graphic studies of cardiac cenditions. Radio/- 
ogy, Feb., 1937, 28, 196-210. 


The authors report their experience with the 
kymograph in the study of cardiac disease. 
They find this methed helpful but limited in 
scope. The films obtained by the device are a 
record of the physiological motion of the organ 
or structure examined. In the study of heart 
disease, the kymogram varies from the normal 
only so far as the lesion alters the movements 
of the heart muscle.—. H. Harris. 


Hasney, Frep A., and Baum, Fe tx. Bilateral 
spontaneous idiopathic pneumothorax in ap- 
parently healthy individuals. Radiology, 
Jan., 1937, 28, 47-54. 

The literature of bilateral spontaneous pneu- 
mothorax is summarized and one case reported 
by the authors. They recommend a continua- 
tion of the pneumothorax for several weeks or 
until the roentgenogram shows a thickened 
visceral pleura which upon re-expansion will 
remain adherent to the parietal layers.—7. //. 
Harris. 


Vol 395 No. 


ABDOMEN 

YaTeER, M., Lawrence S., 
and Hussey, Hucu H. Hepatosplenography 
with stabilized thorium dioxide sol. A follow- 

up study of 200 patients examined over a 

period of five years. Med. Ann. District of 

Columbia, August, 1936, 5, 241-246. 

The authors review their experience with the 
use of a stabilized thorium dioxide sol contain- 
ing approximately 22 per cent of metal by vol- 
ume for the purposes cf diagnosis in over 200 
patients in a five-year period. Immediate reac- 
ticns due to injection of the sclution have been 
extremely few and quite mild. No immediate 
reactions have been noted on ordinary observa- 
tion in the past three years. At present 0.5 cc. 
of the solution per pound of body weight is 
employed, one-third of the total dosage being 
injected on each cf three successive days with 
roentgenograms made on the fourth or fcllow- 
ing days. 

Roentgenograms made even after five years 
demonstrate that there is still a large amount 
cf the metal present in the body, but there is 
also definite evidence of some mobilization of 
it from the reticulo-endothelial cells in which it 
was originally deposited. 

In the authors’ experience no contraindica- 
tions to the injection of the solution have as 
yet been established. However, its use is not 
recommended unless more simple methods of 
diagnosis are unsuccessful. 

Of the first 200 patients in whom the pro- 
cedure was employed, 47 are known to be liv- 
ing and 36 have actually been re-examined both 
generally and roentgenologically. In the 47 liv- 
ing patients, 26 different diagnoses were made, 
cirrhosis (Laennec) leading with 10 cases. The 
time interval following injection in these cases 
varied between a few months and four years 
and nine months. In 25 of these patients the 
bromsulphonphthalein test was performed, 12 
patients showing acute or chronic liver disease, 
only 5 showing retention of the dye at the end 
of thirty minutes. Eight of these 12 patients 
are in excellent health subjectively, 3 are partly 
well and but 1 has progressed to a serious state 
of hepatic insufficiency clinically. 

All of the 134 patients who are dead were 
suffering from advanced, serious, usually 
chronic, but in 3 instances, acute liver disease. 
Most of the patients died within a year. 

Roentgenologic re-examinations were made 
at least once in 47 of the 200 cases. In 20 cases 
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there was relatively little change in the roent- 
genogram. In 2 cases suspected of being cir- 
rhotic at the original examination, progress 
films showed definite evidence. In 26 cases 
definite mobilization or elimination of the solu- 
tion was shown, appearing as a mottling of the 
liver or spleen, or both, or by existence of visible 
lymph nodes either between the liver and the 
spine or between the spleen and the spine. 

Of the entire group the procedure was of 
value in 150 cases, the diagnosis largely resting 
upon hepatosplenography in 49 cases. A pre- 
liminary histopathologic study of 71 cases indi- 
cates that the presence of the solution has not 


caused appreciable organic changes.—W. R. 
Brooksher. 


HaMILton, JosepH G., and Stone, Roserr S. 
The intravenous and intraduodenal adminis- 
tration of radio-sodium. Radiology, Feb., 
1937, 28, 178-188. 

A report is given of the use of radio-sodium 
parenterally. The authors report that the sub- 
stance can be given internally to humans with- 
out toxic effect in amounts up to $3 “milli- 
curies equivalent.” The rate of decay within 
the body, the proportion eliminated and the 
concentration of radio-sodium in the body 
fluids can be directly measured. The quantity 
of radio-sodium given did not produce observ- 
able clinical effects. However, further investi- 
gation must be made before definite conclu- 
sions can be drawn regarding its therapeutic 


value.—¥. H. Harris. 


Carrer, Ray A., and Laine, Donatp R. Non- 
carcinomatous tumors of the stomach. Radi- 
ology, March, 1937, 28, 301-314. 


The authors discuss in detail the various 
benign tumors of the stomach and the roentgen 
findings when these tumors exist. It is an ex- 
cellent reference article on the subject and one 
which cannot be shortened to abstract form. 
An extensive bibliography is given.—¥. H. 
Harris. 


GLENN, FRANK, and Douctas, Epwarp. Sar- 
coma of the stomach. Arch. Surg., Sept., 
1936, 335 476-478. 

A case of leiomyosarcoma of the stomach in 
an advanced stage is described, with full clinical 
and autopsy reports. When one is confronted 
with an epigastric tumor, even in the absence 
of obstruction, without demonstrable filling 
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defects on roentgen examination and without 

bleeding into the gastrointestinal tract, it is 

important to bear in mind the possibility of 

sarcoma of the stomach, particularly if the 

patient is in the fourth or fifth decade of life. 
L. H. Osmond. 


WEINTRAUB, SyDNEY, and TuGGLe, ALLAN. 
Neoplasms involving the duodenum. Radio/- 
ogy, March, 1937, 28, 362-366. 


In 18 proved cases of carcinoma of the duo- 
denum the authors found one or more of the 
following signs of abnormality present: (1) ob- 
struction of some portion of the duodenum; (2) 
filling defect of the duodenum; (3) disturbance 
of the mucosal pattern; (4) pressure defects 
of the bulb; (5) distortion of the normal duo- 
denal swing; (6) pressure defects on the greater 
curvature of the duodenum, and (7) air in the 
bile ducts. A careful study of the mucosal pat- 
terns of the entire duodenum as a routine pro- 
cedure in every gastrointestinal series is recom- 
mended.—¥. H. Harris. 


Rowe, Epwarp W., and NEE y, J. MarsHALL. 
Primary malignancy of the small intestine. 
Radiology, March, 1937, 28, 325-338. 


The authors briefly review the literature rela- 
tive to primary malignant tumors of the small 
intestine and report the findings in 6 cases. 
They emphasize the importance of careful 
study of the small intestine if these tumors are 
to be diagnosed early.—¥. H. Harris. 


Koster, Harry, Kasman, Louis P., and 
SHEINFELD, WILLIAM. Regional ileitis. Arch. 
Surg., May, 1936, J?) 789-809. 


The authors have presented an analysis of 
their 17 cases of nonspecific inflammatory dis- 
ease of the ileum and have analyzed the con- 
dition in 100 cases reported by others. 

Any case in which there are symptoms of 
inflammatory intra-abdominal disease with 
peritoneal irritation as well as symptoms of 
varying degrees of intestinal obstruction must 
be considered as possibly an instance of re- 
gional ileitis. Long-continued duration of 
symptoms is characteristic in many cases, al- 
though clinically the course is short. 

The importance of the roentgen findings is 
stressed, particularly as regards the use of the 
barium enema. The barium meal may also be 
used to less advantage, when the lesion is in 
the terminal ileum. It will be of much greater 
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importance if the lesion is in the upper portion 
of the intestine. Serial roentgenograms must be 
studied to establish the diagnosis. 

The condition may be subdivided into three 
types: (a) the early lesion, (4) the moderately 
advanced, but not obstructive lesion and (c) 
the advanced stenotic or fistulous process. The 
early lesion in many instances is spontaneously 
cured. The therapeutic value of roentgen treat- 
ment is a moot question, the number of cases 
in which it was given being too small to allow of 
conclusions. A side-tracking operation is prob- 
ably the method of choice if anything more 
than conservative treatment seems indicated. 
In the moderately advanced lesion, the choice 
of procedure lies between a side-tracking opera- 
tion and resection. In cases of the advanced 
stage, resection is indicated._-L. H. Osmond. 


GYNECOLOGY AND OBSTETRICS 


GREENHILL, J. P. Hysterography as an aid in 
the diagnosis of abdominal pregnancy. 7. 
Am. M. Ass., Feb. 22, 1936, 706, 606-608. 


Detailed report is made of a case of ab- 
dominal pregnancy, the diagnosis having been 
made by the injection of iodized oil into the 
uterine cavity. No harm can result from this 
procedure if the roentgenogram shows evidence 
of fetal death and the suspicion of extrauterine 
pregnancy exists. The method is also desirable 
in the presence of a dead fetus where the induc- 
tion of labor has been unsuccessful. With a 
viable child, together with doubt in the diag- 
nosis, the injection may be dangerous.—/. R. 
Brooksher. 


Harrner, JOHAN. Eineiige Zwillinge mit sym- 
metrischer Wirbelsaulendeformitat. Keilwir- 
bel. (A pair of uniovular twins with sym- 
metrical deformity of the spinal column. 
Wedge-shaped vertebrae) Acta radiol., 1936, 
17, 529-541. 

The author reports the case of a uniovular 
pair of twin girls twenty years of age. Both 
showed a scoliosis of the lumbar column convex 
to the right caused by a wedge-shaped vertebra, 
in the first sister the 2d and in the other the 
3d lumbar vertebra. There was a compensatory 
scoliosis of the dorsal column to the left. One 
of the twins also had a 13th pair of ribs and a 
partial lumbalization of the first sacral verte- 
bra. The existence of this deformity in both of 
a pair of uniovulvar twins proves that it 1s 
hereditary. 


| 

| 


VoL. 39> No. 3 


While the malformation in these two sisters 
was the same, the clinical manifestations were 
very different. One of them suffered intensely 
from pain in the back and was under treatment 
for three years, in bed most of the time, while 
the other experienced very little pain. The pain 
in the back was probably caused by abnormal 
muscle action and by arthritic changes in the 
small joints caused by the scoliosis and torsion. 
Immobilization and corsets do little good in 
these cases. The most important thing is to 
strengthen the muscles of the back, which is 
best accomplished by orthopedic gymnastics. 

Audrey G. Morgan. 


SKELETAL 


Lawrence, W. S., and ANpDERson, Wm. D. 
A rare developmental abnormality of the 
atlas. Radiology, Jan., 1937, 28, 55-57 


7. 

The author reports a case in which the pos- 
terior portion of the posterior arch of the atlas 
was separated from the anterior portions of the 
bone by a space of about half an inch.—f. H. 


Morton, S. A. Localized hypertrophic changes 
in the cervical spine with compression of the 
spinal cord or of its roots. ¥. Bone & Foint 
Surg., Oct., 1936, 78, 893-898. 


The purpose of this paper is to emphasize 
the occurrence of localized areas of hyper- 
trophic change in the cervical spine, which may 
occur in such a position as to exert pressure on 
important nerves. Hypertrophic changes are 
frequently seen on the anterior and lateral 
aspects of the vertebral bodies, but their pres- 
ence on the posterior aspect, where they do en- 
croach on the spinal canal is very uncommon. 
They do, however, occur in this location, and 
Morton reports cases with posterior projecting 
hypertrophic processes which apparently caused 
symptoms. Hypertrophic changes on the lateral 
aspects of the bodies in the cervical spine may 
encroach on the canals for the cervical nerves 
and cause symptoms. To show these changes 
most satisfactorily, lateral roentgenograms 
should be taken in the upright position at a 
distance of 6 feet. Oblique roentgenograms 
should be taken to show the canals for the 
cervical nerves. In interpreting oblique roent- 
genograms of the cervical spine, it should be 
remembered that the size of these cervical nerve 
canals is not constant, they are larger above 
and diminish in size as they descend. The small- 
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est are those for the sixth and seventh cervical 
nerves. 

These cases are evidently not common, but 
they do occur, and in cases of obscure pain in 
the neck or in the arm, the possibility of pres- 
sure on the cord or nerves by osteophytes has 
to be kept in mind. In the literature, case re- 
ports have been found of the occurrence of 
these phenomena in both the dorsal and lumbar 
spine as well as in the cervical area.—R. 8, 
Bromer. 


Apams, Carrott Multiple epiphyseal 
anomalies in the hands of a patient with 
Legg-Perthes’ disease. 7. Bone & Foint Surg., 
July, 1937, 79, 814-816. 


The etiology of osteochondritis deformans 
juvenilis (Legg-Perthes’ disease) is not estab- 
lished. The theories to explain its occurrence 
are not accepted by all. The epiphyseal system 
in individuals with the disease therefore de- 
serves study and the finding of multiple rare 
anomalies of epiphyses of such individuals de- 
serves reporting. Adams reports a case of os- 
teochondritis deformans juvenilis in a boy, 
aged nine. The following anomalies were found 
in the hands: (1) Double ossification center for 
the os lunatum, bilateral. (2) Distal epiphysis 
of first metacarpal with partial fusion to the 
diaphysis, bilateral. (3) Proximal epiphysis of 
second metacarpal with beginning fusion to the 
diaphysis, bilateral. (4) Suggestion of fused 
proximal epiphysis on fifth metacarpal, bilat- 
eral. (5) Distal epiphysis on all the first row 
of phalanges and on the second to the fifth 
inclusive of the second row. (6) Growth arrest 
on the medial side of the distal epiphysis of the 
second phalanx of the index finger with re- 
sultant bowing of the finger, bilateral. The 
patient was left-handed and the two hands ap- 
peared normal, clinically, except for the medial 
deviation of the distal phalanx of both index 
fingers.—R. S. Bromer. 


LipscHuLtTz, Oscar. The end-results of injuries 
to the epiphyses. Radiology, Feb., 1937, 28, 


223-232. 


A follow-up study of 380 cases of traumatic 
epiphyseal separation was made. The most fre- 
quent site of such separation was found to be 
at the lower end of the radius and the next 
most common was the lower end of the tibia. 
It was found that premature ossification, with 
change in growth, takes place frequently after 
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epiphyseal injury. It occurred in about 14 per 
cent of cases. The amount of shortening was 
usually minimal and of no clinical significance. 
Occasionally a case was noted in which the dis- 
turbance in growth was marked with resulting 
deformity and disturbance in function. This oc- 
curs whether or not perfect reduction is ob- 
tained and is apparently due to trauma to the 
epiphysis itself at the time of injury. The 
author concludes that perfect reduction should 
be attempted but may not be necessary in the 
treatment of this type of displacement.—7. H. 
Harris. 


Avams, Z. B., and Decker, Joun J. Unusual 
locations of tuberculous lesions in the spine. 
¥. Bone & Foint Surg., July, 1937, 79, 719-724. 


The usual site of the destructive lesion of 
tuberculous origin in the spine is the anterior 
part of the centrum. Two or three adjacent 
vertebrae may be simultaneously affected. The 
process seems to spread up and down under the 
anterior common ligaments, infecting the 
centra above and below. 

There are certain cases, usually in the low 
thoracic or lumbar region, in which the disease 
focus originates in the intervertebral disc and 
completely destroys the disc and the upper 
cortical plate of the centrum below and the 
lower cortical plate of the centrum above. This 
type occurs both in children and adults, and 
in children goes on to rapid healing without 
operation. In adults a fusion at the back is 
usually done. Occasionally, only the anterior 
portion of the centrum is decalcified or the 
process may destroy one side of the centrum, 
causing a lateral deformity of the spine. In 
some cases, the lower half of the centrum may 
be destroyed, and the disc persisting, pushes 
upward into the softened bone. 

The articular joints are very rarely the pri- 
mary site of the tuberculous lesion. Sometimes 
small sequestra form within the bodies of the 
vertebrae. There may be also cavity formation 
with sequestra. Three cases were observed of 
tuberculous destruction located in the spinous 
process. In 4 cases, the lesion was situated be- 
tween the head of the rib and the vertebral 


centrum. 

Adams and Decker state that the roentgeno- 
gram does not always give positive evidence of 
the tuberculous lesion since at autopsy verte- 
bral centra are often found to be infiltrated 
completely with tuberculous material when pre- 


vious roentgenograms gave no evidence of the 
disease.—R. Bromer. 


Mensor, Merritt C. Injuries to the accessory 
processes of the spinal vertebrae. 7. Bone & 
Foint Surg., April, 1937, 79, 381-388. 


Injuries to the lamina, the articular facets 
and the pedicles of the vertebrae are only dis- 
cernible by special roentgenographic studies, 
made at various angles, and are rarely seen in 
the routine anteroposterior or lateral views. 
Mensor believes that these fractures frequently 
follow torsion injuries and that they give rise 
to prolonged low-back symptoms. They are 
usually found in ambulatory patients present- 
ing symptoms of acute low-back disability fol- 
lowing torsion injuries. The essential point in 
the roentgenographic study is to project the 
articular facets, the pedicles and the lamina in 
detail, in order that minor abnormalities may 
be recognized. Stereoscopic studies are of assist- 
ance. The roentgenographic technique is 
simple but time consuming. Patients with these 
lesions are uncomfortable in oblique positions 
and require careful immobilization, as roent- 
genograms with fine focus tubes require a rela- 
tively long exposure. The planes of the facets 
of the vertebral articulations are variable in 
individuals and in different vertebrae, so that 
no routine angle of rotation can be given as 
satisfactory. A trial oblique study at 45 degrees 
can be used as a base line followed by further 
studies with either an increase or a decrease in 
angulation until all of the affected accessory 
processes are visualized. 

Congenital anomalies and failure of ossifica- 
tion must be differentiated from fracture. The 
common anomalies are seen as defects in the 
articular facets and failure of fusion of the 
lamina and the pedicle. Anomalies can be dif- 
ferentiated by their clean-cut line of cleavage, 
the smooth, rounded character of the bone 
edges, and the sclerotic changes at the periph- 
ery of the fragments. In contrast to these 
findings, fracture lines are irregular, in variable 
planes depending upon the lines of force. They 
frequently show varying amounts of displace- 
ment and rotation of fragments when studied 
stereoscopically. These fractures followed over 
a given period will disclose evidence of bone 
regeneration, in many cases progressing to com- 
plete healing, whereas congenital anomalies are 
stationary without visible change over a similar 
period. 
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Untreated cases, seen months after the in- 
jury, frequently show the fracture ends ebur- 
nated and smooth, with evidence of non-union, 
and having a roentgenographic appearance 
analogous to a congenital anomaly. In such 
cases it is often impossible to make a differen- 
tial diagnosis. The presence of non-union in 
many cases is the cause of persistent pain. Early 
diagnosis and the institution of adequate con- 
servative treatment give an excellent prognosis 
for complete recovery in simple lesions. Injuries 
resulting in permanent damage to the articular 
facets may require surgery for their alleviation. 


R. S. Bromer. 


O. THEOpoRE, Jr. Spinal deformity 
following tetanus and its relation to juve- 
nile kyphosis. ¥. Bone & ‘Foint Surg., July, 
1937, 79, 603-629. 


Roberg reviews and describes cases to show 
that kyphosis of the vertebral column may fol- 
low tetanus, with-or without demonstrable 
fracture of the vertebral bodies. The force ini- 
tiating this deformity is explained on the basis 
of the contraction of certain muscle groups dur- 
ing tetanic convulsions. Although there is a 
greater tendency for vertebral fracture to occur 
in adults, the majority of post-tetanic kyphoses 
occur in adolescents in an age group corre- 
sponding to that of juvenile kyphosis. The simi- 
larity to juvenile kyphosis includes also the 
clinical and roentgenographic characteristics of 
both conditions, with the exception of the level 
of the deformity, and this difference is ex- 
plained by the “dynamic” level of stress in 
juvenile kyphosis. Post-tetanic spinal deform- 
ity in adults is the result of a particularly 
severe and prolonged attack of tetanus. Be- 
cause it does not seem possible to explain the 
occurrence, age incidence, and roentgeno- 
graphic changes in adolescents purely on the 
basis of the intensity of tetanic convulsions, 
and because of the striking resemblance to 
juvenile kyphosis, a common factor of weakness 
in certain adolescent spines is sought to explain 
this. Further study has indicated that this fac- 
tor, most prominent in juvenile kyphosis, is an 
overacceleration of endochondral ossification 
during the period of most active body growth, 
causing ossification in the metaphyses of the 
vertebral bodies to lag behind a predominating 
proliferation of columnar cartilage. 

The paper is illustrated with roentgenograms 
showing the flattening of the vertebral .bodies 
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and abnormal indentation of the upper and 
lower end plates. Fragmentation of the bodies, 
a line of marked sclerosis or condensation of 
the spongiosa and occasional fracture are also 
mentioned as additional roentgenographic find- 
ings. The spinal deformity following tetanus 
assumes the form, in most cases, of a uniformly 
curved, often rigid kyphos, in the upper or 
middle thoracic vertebrae; in a limited number 
of cases a fracture was demonstrated patho- 
logically at this level and in 2 cases there was 
a compression fracture. In all the cases of the 
author’s series, the patient’s physique was al- 
most without exception that of an otherwise 
normal, healthy individual.—R. S. Bromer. 


SASHIN, Davin. Relation of pathologic changes 
of the intervertebral disks to pain in the 
lower part of the back. Arch. Surg., June, 
1936, 32, 932-944 
Pathologic changes of the intervertebral 

discs are commonly observed at autopsy. The 

changes that take place vary from small her- 
niations of the disc through vascular infiltra- 
tion of the disc substance, fibrous replacement 
of the elastic tissue, degeneration, and finally 
shrinkage, narrowing and calcification of the 
entire disc. As a result, the discs lose their 

flexibility and resilience. They become firm, im- 

mobile and less resistant to the stress and 

shock of functional activity. 

When a disc is narrowed anteriorly, the nor- 
mal lumbar lordosis is diminished, and the 
articular facets are slightly separated. When 
the lumbosacral disc is narrowed, the lumbo- 
sacral angle is increased, and there results a 
considerable separation of the articular facets. 
As a result of the malalinement of the facets 
arthritic changes take place, with consequent 
muscle spasm, pain and often impingement of 
the fifth lumbar nerve root resulting in sciatic 
pain down the leg. 

Clinically the diagnosis of a narrowed inter- 
vertebral space is made from the roentgeno- 
grams, especially from the lateral and oblique 
views. 

Seven cases in which there was roentgeno- 
graphic evidence of a narrowed intervertebral 
space are reported, and the clinical course is 
reviewed. Pain in the lower part of the back was 
a constant complaint. In some cases there was 
associated sciatic pain down the leg. The treat- 
ment consisted in reéstablishing the normal 
lumbar lordosis under general anesthesia and 
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supporting the spine by means of a plaster-of- 
Paris jacket.—L. H. Osmond. 


Barr, Josepu S. “Sciatica” caused by inter- 
vertebral-disc lesions. 7. Bone & Foint Surg., 
April, 1937, 79, 323-342. 


Author’s summary ‘a conclusions: A review 
of the literature reveals that much is known of 
the normal anatomy and physiology of the in- 
tervertebral disc and that, chiefly due to 
Schmorl’s work, the pathological changes which 
may occur are fairly well elucidated. The entity 
of posterior prolapse into the spinal canal is of 
great clinical significance, as it may cause dis- 
ability and even death from pressure on the 
cord or on the cauda equina. The lesion known 
as ““chondroma” or “ecchondrosis” of the in- 
tervertebral disc is apparently the same as the 
posterior prolapses. 

The cases in which the lesion is in the low 
lumbar spine may show symptoms and signs 
indistinguishable from those of sacroiliac or 
lumbosacral strain and so are seen primarily by 
the orthopedic surgeons. Unless the specialists 
in this field are aware of the entity and take 
the proper steps to arrive at the correct diag- 
nosis, useless orthopedic treatment will be in- 
stituted. A careful neurological examination, in 
addition to the orthopedic examination, is indi- 
cated in every case of 
the symptoms remain intractable after adequate 
conservative treatment, lumbar puncture 
should be performed and the total protein con- 
tent of the spinal fluid should be determined. 
If it is over 50 mg. per 100 cc., the evidence is 
in favor of an intraspinal lesion rather than 
mechanical joint or ligamentous strain, and 
therefore sacroiliac or lumbosacral fusion is 
contraindicated until cord or root pressure is 
ruled out by careful lipiodol roentgenographic 
examination. Even if the total protein is within 
so-called normal limits, there may be present 
a ruptured disc which is responsible for the pa- 
tient’s symptoms. 

Forty cases of proved rupture of the inter- 
vertebral disc into the lumbar spinal canal with 
involvement of one or more roots of the cauda 
equina by direct pressure have been reported 
in this paper. Twelve were in the lumbosacral 
disc, 26 in the disc between the fourth and 
fifth lumbar vertebrae, one between the second 
and third lumbar, and one between the third 
and fourth lumbar. 

There were 35 males and 5 females. The 
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average age was thirty-seven years. A history 
of trauma was present in 77.5 per cent of the 
cases. 

Pain was the major presenting symptom. 
Its character was that of the familiar “‘sciatica,” 
always radiating down the posterior thigh and 
usually the posterolateral calf. Orthopedic ex- 
amination revealed the classical signs of low- 
back strain,—muscle spasm, list, limitation of 
motion, limitation of straight-leg raising, tender 
areas, etc. Fixed lumbar kyphosis or an abnor- 
mally flat back was present in over half of the 
cases. Neurological examination revealed defi- 
nite peripheral sensory changes in 17 cases. 
There was an absent knee jerk in 50 per cent 
of the cases. Muscle weakness, paralysis, 
cramps and loss of urinary and rectal control 
were less frequent, but they occurred. 

Lumbar puncture revealed an elevated total 
protein in all but 5 cases. The average was 60 
to 100 mg. per 100 cc. Roentgenograms showed 
local hypertrophic changes or disc narrowing 
in less than half the cases. Lipiodol examina- 
tion localized the lesion in 36 of the 40 cases. 

The end-result study showed one death due 
to the lesion (paraplegia). There was essentially 
complete relief from pain in all cases but one. 
In that one the continued pain seems to be due 
to other pathology. Sufficient time has not 
elapsed to permit determination of the amount 
of permanent disability following the operative 
removal of a ruptured disc. Our experience in- 
dicates that the back. is stronger if fusion is 
combined with the laminectomy. 

There seems to be no doubt that a clinical 
entity with a proved pathological etiology is 
being removed from the vague classification of 
lumbosacral and sacroiliac strains. It is not 
excessively rare and should be thought of in 
every case of back strain and “‘sciatica.”—R. 8. 
Bromer. 


Wicuiams, Paut C. Lesions of the lumbosacral 
spine. Part I. Acute traumatic destruction of 
the lumbosacral intervertebral disc. ¥. Bone 

& Foint Surg., April, 1937, 79, 343-363. 


This paper is a study of 1,000 cases of chronic 
or recurring pain in the lower part of the back, 
which, in the majority of cases, radiated down 
one extremity and occasionally down both ex- 
tremities. The first portion of the paper con- 
sists of a comprehensive study of the interver- 
tebral disc and its component parts, the nu- 
cleus pulposus, the annulus fibrosus and the 
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two cartilaginous plates. The first of these, the 
nucleus pulposus, furnishes the intervertebral 
support rather than the second, the annulus. 
Chronic traumatic compression over a pro- 
longed length of time results in degenerative 
changes in the disc. The disc between the fifth 
lumbar and the upper sacral segment is subject 
to more trauma, both acute and chronic, than 
any other intervertebral disc. 

The principal portion of the paper is devoted 
to a discussion of acute traumatic destruction 
of the lumbosacral intervertebral disc. The 
symptoms and clinical findings vary in this 
condition with the progressive course of the dis- 
ease as well as with the severity at the time of 
the examination. Pain in the back is noticed 
in the beginning and all spinal motions increase 
its severity. There is usually tenderness over 
the lumbosacral junction. At this stage devia- 
tion of the spine is uncommon. In recurrent 
attacks symptoms are usually spread over a 
larger area. A sciatic scoliosis is a common find- 
ing. Extension of the spine increases the sever- 
ity of the pain. Segmental symptoms develop 
and the patient complains of pain radiating 
down the leg. The patient is unable sometimes 
to straighten up. If the segmental symptoms 
become chronic there is usually atrophy of the 
thigh and the calf. 

The pathology and treatment of the condi- 
tion are also discussed. The roentgenographic 
findings are a narrowing of the lumbosacral 
disc and a constriction of the lumbosacral fo- 
ramina. When the articular facets of the first 
sacral are in the transverse plane, it is not un- 
common to find that, in the process of settling, 
the fifth lumbar vertebra has been displaced 
slightly backward in its relation to the first 
sacral segment. Hypertrophic marginal changes 
and sclerosis about the facets are frequently ob- 
served. Also, osteophytic formation around the 
inferior margin of the fifth lumbar vertebra and 
the superior margin of the first sacral segment 
may be apparent in chronic cases. 

It is impossible by roentgenographic studies 
to state definitely in all cases whether the etio- 
logical factor concerned in bringing about the 
destruction of the disc was an acute or chronic 
injury. However, in a certain percentage of 
cases, the roentgenogram affords the best 
means of a differential diagnosis. In cases in 
which the narrowing of the disc is confined to 
the lumbosacral spine alone, it is very sugges- 
tive of an acute traumatic origin. This is par- 
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ticularly true when an exaggerated lumbar 
lordosis is present. In such a case, if the trauma 
has been of a chronic character, the narrowing 
would not have been confined to the lumbosa- 
cral disc alone, but would have involved the 
other intervertebral discs of the lumbar spine. 
It is also very suggestive in cases where the 
patients present a good posture,—that is, 
where the lordosis is not of a degree severe 
enough to bring about chronic degenerative 
changes, yet the roentgenograms show a 
marked narrowing of the lumbosacral inter- 
vertebral disc. After degenerative changes of a 
postural nature have resulted in a generalized 
narrowing of the posterior portion of the lum- 
bar intervertebral discs, it is impossible to say 
whether the more severe settling of the lumbo- 
sacral disc is the result of acute or chronic 
trauma. The narrowing of the disc may include 
only the posterior half, the anterior portion 
retaining its normal width; or it may include 
the entire disc, depending considerably upon 
the tilt of the sacral table. 

A thorough knowledge of both the motor and 
sensory distributions of the lumbar and sacral 
nerves is essential in making an intelligent diag- 
nosis in these cases.—R. S. Bromer. 


Wit.ias, Paut C. Lesions of the lumbosacral 
spine. Part II. Chronic traumatic (postural) 
destruction of the lumbosacral intervertebral 
disc. ¥. Bone & Foint Surg., July, 1937, 79, 
690-703. 

Under the grouping of chronic traumatic 
(postural) destruction of the lumbosacral disc, 
the author places all mechanical alterations of 
the low spine which cause an uneven distribu- 
tion of weight on the intervertebral discs. This 
results in an early pathological degeneration of 
that portion of the disc which is under abnor- 
mal stress. Due to the structure of the lumbo- 
sacral region and to the erect posture of man, 
this stress is exerted only on the posterior and 
lateral margins of the lower spinal discs. 

A lateral tilt of the first sacral vertebra, due 
to a short leg, or to hemiatrophy, or to a con- 
genital malposition of this segment, is the most 
common cause of increased pressure on the lat- 
eral aspects of the lumbosacral disc. A lumbo- 
sacral lordosis is the common cause of pressure 
on the posterior margin of the lower lumbar and 
lumbosacral intervertebral discs. Posture is un- 
doubtedly responsible for the vast majority of 
painful backs. 
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The roentgenographic findings of those pa- 
tients presenting a pelvic obliquity are a tilt 
of the sacral table, a narrowing of the lumbo- 
sacral joint space, a subluxation of the lumbo- 
sacral facets, and frequently hypertrophic lip- 
ping and sclerosis involving the facet articula- 
tions, and occasionally, the vertebral bodies. 
The roentgenographic studies of those cases 
which are due to a lumbosacral lordosis show a 
narrowing of the posterior margin of the lumbo- 

sacral joint space. A similar narrowing of the 
posterior portion of the intervertebral joint 
spaces continues throughout the lumbar region. 
The subluxation of the facets, as well as the 
hypertrophic lipping and sclerosis, is most 
marked at the lumbosacral articulation and be- 
comes less apparent as they approach the lum- 
bothoracic spine. 

In this paper the etiology, the symptomatol- 
ogy, pathology and treatment are also thor- 
oughly discussed. Postural exercises and a 
lordosis brace are described. The author con- 
cludes that lumbosacral fusion is not a panacea 
for all low-back troubles. Surgery should never 
be employed until a thorough conservative pro- 
gram has overcome a fixed lumbosacral lordosis 


and lengthened the short hip-flexor muscles. If 


this is not accomplished preoperatively, the pa- 
tient will be likely to develop symptoms just 
above the graft a few months after becoming 
ambulatory. A well-planned conservative pro- 
gram will eliminate the need for surgery in most 
cases.—R. S. Bromer. 


Surro, Cuartes J. The pubic bones and their 
symphysis. Arch. Surg., May, 1936 

Clefts in the interpubic tissues are due to 
degeneration; static forces may be responsible 
for their occurrence. Pregnancy causes relaxa- 
tion and stretching of the ligaments and inter- 
pubic tissues, accentuating the degenerative 
processes. In all specimens taken from adults, 
progressive (normal) degenerative manifesta- 
tions could be observed. 

Roentgenograms of the pubic bones taken 
from the young demonstrated the serrated ap- 
pearance of the symphyseal face as normal. 
After puberty, growth may cause unusual con- 
formation of the pubic face. Certain rare roent- 
genographic appearances may be noted owing 
to the presence of cartilaginous herniations or 
inclusions. 

The frequent demonstration of pathologic 
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processes in the series studied emphasizes the 
importance of clinical and roentgenographic 
examination of the pubic region, especially on 
the slightest suspicion of an osseous lesion. 
When post-mortem examinations are limited in 
extent, extraction of the pubic bones for study 
is strongly advised; local and general osseous 
pathologic changes may thereby be elucidated. 
-L. H. Osmond. 


Pich, GerTRAUDE. Histopathologic study in a 
case of Perthes’ disease of traumatic origin. 
Arch. Surg., Oct., 


The pathologico-anatomic features of the 
upper epiphysis of the femur, which corre- 
sponded in its clinical, roentgenologic and path- 
ologic manifestations to that of Perthes’ dis- 
ease and which followed .a definite history of 
trauma, are presented in minute and complete 
detail. 

All the changes in the head of the femur as 
seen in the sections may be explained as fol. 
lows: First, the original trauma led to compres- 
sion of the spongy bone and to subsequent 
aseptic necrosis. Fibrous tissue invaded the in- 
volved areas in an attempt to resorb the dead 
bone. This resorption led to diminished resist- 
ance of the epiphyseal nucleus. Under certain 
mechanic stresses, such as weight bearing, this 
weakening of the bony structure in turn caused 
secondary traumatic changes in the bony tissue 
as well as in the joint cartilage, epiphyseal plate 
and synovial capsule. The partial destruction 
of the epiphyseal plate led to an early synosto- 
sis between the epiphysis and the diaphysis in 
this area and would certainly have caused dis- 
turbance in growth. 

The reader is referred to the original article 
for an excellent histopathologic study in a case 
of Perthes’ disease of traumatic origin.—ZL. H. 
Osmond. 


1936, 609-629. 


RecuTMay, A. M. Etiology of deep acetabulum 
and intrapelvic protrusion. Arch. Surg., July, 
1936, 33, 122-137. 

The etiology of protrusion of the acetabulum, 
in the author’s opinion, is primarily a congeni- 
tally deep acetabulum, which is basically the 
result of overgrowth of some elements of the 
acetabulum. The intrapelvic protrusion is sec- 
ondarily an acquired defect superimposed on 
congenitally acquired deep acetabulum by vir- 
tue of an abnormal strain of dysfunction, due 
to a deeply seated head, and an altered relation 
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of the pressure of the pelvifemoral muscles. 
Disease seems to have little or no effect on the 
production of this condition. 

In the congenitally deep acetabulum, roent- 
genographic examination shows a cavity that 
is deeper and larger, and its inner wall is thinner 
than normal. In intrapelvic protrusion, the 
head of the femur usually appears elongated 
because of the vegetative growths on the mar- 
gins of the head and of the acetabulum, which 
overhang the neck of the femur. The head of the 
femur is intact. The protruding inner wall of 
the acetabulum may be paper thin and is usu- 
ally sclerotic. The joint space may be normal, 
widened, or narrowed. Vacuolation is seen at 
times in the head of the femur and in the tro- 
chanter. The angle of the neck with the femur 
is usually a little smaller than normal.—Z. H. 
Osmond, 


SLoANE, Davin, and Stoane, Marian F, 
Acute neisserian intrapelvic protrusion of 
the acetabulum (Otto pelvis). ¥. Bone & 
Foint Surg., July, 1937, 79, 843-846. 

The authors report a case of acute intrapelvic 
protrusion of the acetabulum in a girl of eight- 
een years of age. She was observed for a period 
of one year. Roentgenograms demonstrated the 
onset and rapid development of the acetabular 
protrusion and the pathological data pointed to 
a neisserian origin. The process subsided when 
ankylosis ensued. 

There are two main groups of this condition: 
(1) the acute, rapidly destructive, infectious 
type, and (2) the slowly progressive, chronic 
type which occurs during the course of any dis- 
ease that weakens the acetabular floor. Many 
of the acute infectious conditions of the hip 
joint go on to complete ankylosis. Why Otto’s 
pelvis developed in this case is uncertain. The 
authors think it quite probable that the acute- 
ness of the process so rapidly weakened the 
pelvic floor that the head of the femur pro- 
gressed inwardly before ankylosis took place. 
R. S. Bromer. 


Green, T., and SHANNON, JAMEs G. 
Osteomyelitis of infants; a disease different 
from osteomyelitis of older children. Arch. 
Surg., March, 1936, 32, 462-493. 


Ninety-five cases of osteomyelitis in infants 
(under two years) are reported. It is observed 
that osteomyelitis of infants differs greatly 
from osteomyelitis of older children, not only 
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in many clinical features, but in many prin- 
ciples of therapy. 

Streptococcic osteomyelitis occurs twice as 
frequently as staphylococcic osteomyelitis in 
infants. When associated with respiratory tract 
infection, osteomyelitis was usually due to 
Streptococcus haemolyticus, occasionally to pneu- 
mococcus and rarely to Staphylococcus aureus. 
When associated with cutaneous lesions, the 
organism was more likely to be Staphylococcus 
aureus. 

Sequestration is rare in infants. Roentgen 
examination frequently reveals marked de- 
struction of the shaft with an extensive involu- 
crum, suggesting that sequestration will occur, 
but this rarely happens. If the patient survives 
the acute infection, the prognosis for sound 
bones is excellent. 

In treatment, the care of the patient rather 
than the osteomyelitis is the important consid- 
eration. Surgical intervention at an early period 
in the disease is not essential. If operation is 
performed on the bone, it should not be exten- 
sive. Adequate drainage of the fluctuant ab- 
scess in infants, without operation on the bone, 
seems to give as satisfactory results as a more 
extensive procedure. The part should be im- 
mobilized until the wound has healed and there 
is healing evident on the roentgenogram.— 
L. H. Osmond. 


Kuinc, Davin H. Arthritis and injuries to 
joints. Arch. Surg., August, 1936, 337, 213- 
99 
Single severe injuries to the joints as well as 

mild repeated trauma are important factors in 
the etiology of arthritis. The lesion and the irri- 
tation of the soft tissues and the bone produce 
inflammatory reactions which lead to hyper- 
secretion and hypertrophy of the membrane 
and to deformation of the articular surfaces. 

The frequent affection of articular cartilage 
by trauma leads to degeneration and erosion 
and may provoke the development of osteoar- 
thritis. Trauma not only presents the first link 
in the chain of pathologic changes in unspecific 
osteoarthritis but may open a path for the in- 
vasion of the joint by nonspecific organisms as 
well as by the tubercle bacillus and Spirochaeta 
pallida. 

The examination of joint effusions is an im- 
portant means of determination of the severity 
of an injury and of differentiation between 
traumatic and inflammatory effusions and be- 
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tween specific and nonspecific conditions of 
joints. The icteric index of traumatic effusions 
is above 5; that of inflammatory effusions is in- 
variably below 5. The aspiration of the joint 
evacuates pathologic products from the joint 
cavity and reduces irritation and thus promotes 
the restoration of normal conditions. 

Requirements for the prevention of arthritis 
after injuries of joints or in the vicinity of 
joints are reduction of fractures, early removal 
of loose or lacerated cartilage and repair of 
ligaments. Proper therapy, with rest, fixation 
of the fracture and resumption of motion, is of 
the utmost importance; it requires thorough 
understanding of the physiology and pathology 
of joints, and great clinical experience. The 
early recognition of constitutional or acquired 
anomalies and diseases which are apt to trau- 
matize or invade the joints, such as osteochon- 
dritis dissecans, Perthes’ disease, genu valgum 
and genu varum, syphilis, tuberculosis and 
endocrine disturbances, opens a way for pre- 
ventive measures to reduce the development of 
chronic arthritis. 

The author makes a plea to restore to the 
joint priority in the consideration of the prob- 
lems of arthritis, but he does not intend to mini- 
mize extra-articular factors.—L. H. Osmond. 


FreunpD, Ernst. Unusual cartilaginous tumor 
formation of the skeleton. Arch. Surg., Dec., 
1936, 33, 1054-1077 
The purpose of this article is to report a few 

cases of cartilaginous tumors of the skeleton, 
which represent in part unusual forms of other- 
wise well-known conditions, and in part an ap- 
parently rare form of a multiple intra-articular 
tumor formation which, to the author’s knowl- 
edge, has not been previously described in the 
literature. 

A case of an embryonal enchondroma in the 
upper third of the femur in a man aged fifty- 
five presents evidence of growth in recent 
years. Roentgen therapy was instituted. Dur- 
ing two years’ observation and frequent con- 
trol examinations, no increase in the size of the 
lesion could be noted. 


An osteochondroma of the os calcis is unusual 
only so far as it showed many nodular cartilagi- 
nous prominences on the surface. 

A case of multiple cartilaginous exostoses in 
a man, aged twenty-three, shows several fea- 
tures which are not typical. In this case there 
was a relatively late onset of symptoms with 
increasing severity a long time after the full 
skeletal growth had been reached. There was 
also a pronounced participation of the great 
joints due to enlargement of the bones close 
to the joints. The exostoses tended to involve 
the entire circumference of the affected bony 
portion, thus leading more to a picture of a dif- 
fuse hyperostosis than to that of cartilaginous 
exostoses. 

The most valuable case is that of a man, 
aged twenty-six, presenting multiple tumors of 
joints which the author, after thorough and 
careful analysis, presents as the first case report 
of true intra-articular osteochondromata. The 
author says that on the basis of a hyperactive 
enchondral ossification of joint cartilage, true 
lengthening of an extremity occurred and mar- 
ginal exostoses developed as simple hyperplas- 
tic formations. In a few places, the hyperplastic 
process went farther, to true tumor formation, 
resulting in huge intra-articular osteochondro- 
mata.—L. H. Osmond. 


Francisco, C. B., Pusirz, M. E., and Ge- 
ruUNDO, MicueE Malignant degeneration of 
a benign bone cyst? Arch. Surg., April, 1936, 
32, 669-678. 


A completely studied case is presented in 
which a chondrosarcoma arose at the site of a 
former bone cyst. 

The diagnosis of a benign bone cyst was 
made at the age of nine months and patient 
was discharged at the age of six years as cured. 
At nine years of age an undisputed diagnosis 
of chondrosarcoma was made. 

There are two rare features: First, the fact 
that the formation of cysts began when the pa- 
tient first started to walk, and second, the 
malignant degeneration of the cyst.—JZ. H. 
Osmond. 
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